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BRITISH  PHARMACEUTICAL  CONFERENCE. 

AN  OKGANIZATION  ESTABLISHED  IN  1863  FOR  THE  ENCOURAGE- 
MENT OF  PHARMACEUTICAL  RESEARCH,  AND  THE  PROMOTION 
OF  FRIENDLY  INTERCOURSE  AND  UNION  AMONGST  PHARMA- 
CISTS. 


The  most  important  ways  in  wliich  a  member  can  aid  the  objects  of 
the  Conference  are  by  suggesting  subjects  for  investigation,  working 
upon  subjects  suggested  by  himself  or  by  others,  contributing  infor- 
mation tending  to  throw  light  on  questions  relating  to  adulterations 
and  impurities,  or  collecting  and  forwarding  specimens  whose  exa- 
mination would  afford  similar  information.  Personal  attendance  at 
the  yearly  gatherings,  or  the  mere  payment  of  the  annual  subscrip- 
tion, will  also  greatly  strengthen  the  hands  of  the  executive. 

A  list  of  subjects  suggested  for  research,  is  sent  to  members  early 
in  the  year.  Resulting  papers  are  read  at  the  annual  meeting  of  the 
members ;  but  new  facts  that  are  discovered  during  an  investigation 
may  be  at  once  published  by  an  author  at  a  meeting  of  a  scientific 
society,  or  in  a  scientific  journal,  or  in  any  other  way  he  may  desire  ; 
in  that  case,  he  is  expected  to  send  a  short  report  on  the  subject  to^ 
the  Conference. 

The  annual  meetings  are  held  in  the  provinces,  and  usually  at  the 
time  and  place  of  the  visit  of  the  British  Association.  That  for 
1872  will  be  held  in  Brighton,  commencing  on  Tuesday,  August  13th. 

Gentlemen  desiring  to  join  the  Conference,  can  be  nominated  at 
any  time  on  applying  to  either  of  the  secretaries  or  any  other  officer 
or  member.  The  yearly  subscription  is  five  shillings,  with  an  addi- 
tional sixpence  for  the  postage  of  the  Year-Book.  Further  informa- 
tion may  be  obtained  from  the  secretaries. 

Professor  Attfield,  17,  Bloomsbury  Square,  London,  W.C. 
F.  Baden  Bbnger,  Market  Place,  Manchester. 


THE  YEAR-BOOK  OF  PHARMACY. 
The  Conference  annually  presents  to  members  a  volume  of  about 
GOO  pages,  containing  the  proceedings  at  the  yearly  meeting,  and  an 
Annual  Report  on  the  Progress  of  Pharmacy,  or  Year-Book,  which 
includes  notices  of  all  pharmaceutical  papers,  new  processes,  prepa- 
rations, and  formula)  published  throughout  the  world.  The  neces- 
sary funds  for  accomplishing  this  object,  can  probably  be  obtained 
without  making  any  charge  for  the  volume  in  addition  to  the  annual 
subscription,  and  sixpence  postage  (total,  five  shillings  and  sixpence), 
if  a  large  number  of  members  be  enrolled.  The  Executive  Com- 
mittee, therefore,  call  on  every  pharmacist — principal,  assistant,  or 
pupil — to  offer  his  name  for  election,  and  on  every  member  to  make 
an  effort  to  obtain  more  members.  The  price  of  the  Year-Book  to 
non-members  is  seven  shillings  and  sixpence.  The  constitution  and 
T'ulos  of  the  Conference,  and  a  form  of  nomination  for  membership, 
will  bo  found  at  page  471. 
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INTRODUCTION. 


In  the  compilation  of  the  present  Year-Book,  the  aim  has  been  to 
bring  together  from  the  various  Journals  published  in  different  parts 
of  the  world,  an  account  of  those  papers  which  are  likely  to  be  of 
practical  utility  to  the  pharmaceutist  in  the  exercise  of  his  calling, 
or  of  scientific  interest  to  the  student  of  pharmacology.  The  articles 
thus  collected  have  been  divided  into  four  sections  ;  the  first  of  these 
is  devoted  to  information  relating  to  substances  of  the  animal  or 
vegetable  Materia  Medica  ;  the  second  part  embraces,  under  the  title 
of  Pharmaceutical  Chemistry,  those  papers  treating  of  definite  com- 
pounds, or  referring  to  purely  chemical  processes  ;  the  third,  or 
Pharmacy  section,  comprises  all  galenical  preparations  ;  and  the 
fourth  comprehends,  under  the  general  heading  of  Notes  and  For- 
mulaB,  memoranda  of  subsidiary  value,  but  which  may  be  nevertheless 
suggestive  and  useful. 

Taking  a  retrospective  view  of  the  more  important  results  of  the 
past  year,  which  are  thus  recorded  in  the  following  pages,  it  will  be 
found  that  many  valuable  additions  to  pharmaceutical  knowledge 
have  been  contributed  by  workers  both  at  home  and  abroad,  whereby 
the  progress  of  pharmacy,  as  a  scientific  art,  has  been  materially 
promoted. 

Perhaps  the  most  important  task  which  the  pharmaceutist  has  to 
accomplish,  is  to  obtain  from  the  crude  drugs  their  medicinally  active 
constituents  in  a  liquid  form,  convenient  for  administration.  The 
tendency  of  modern  pharmacy  has  been  to  obtain  this  fluid  represen- 
tative of  the  natural  drug  in  as  concentrated  a  form  as  possible ;  and 
liquid  extracts  are  now  largely  used.  In  America  especially  this  sub- 
ject has  undergone  extensive  development.  At  the  last  meeting  of 
the  American  Pharmaceutical  Association,  a  most  valuable  memoir 
by  Dr.  Squibb  was  read,  giving  the  results  of  an  elaborate  investiga- 
tion into  the  efficiency  of  the  process  of  percolation  by  which  these 
preparations  are  usually  obtained.  The  author  appears  to  consider 
that  a  fluid  extract,  one  minim  of  which  is  to  represent  a  grain  of  the 
drug,  ought  to  contain  80  per  cent,  of  the  total  amount  of  extract 
obtainable  from  this  drug  by  the  solvent  employed.     Where  simpla 
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percolation  is  resorted  to  without  subsequent  concentration,  he  shows 
that  this  result  is  quite  unattainable.  The  percolation  of  coarse 
powders  he  regards  as  a  delusion ;  and  where  fine  powders  are 
uniformly  employed,  he  proves  by  careful  quantitative  experiments, 
that  the  rate  of  eidiaustion  varies  greatly  with  different  materials, 
rendering  it  necessary  to  study  each  substance  independently.  Ma- 
ceration he  finds  to  be  comparatively  useless  at  the  commencement  of 
the  process  of  percolation,  but  useful  after  the  substance  has  been 
partially  exhausted.  Submitting  a  pound  of  a  drug  to  percola- 
tion in  the  most  efficient  manner,  80  per  cent,  of  the  total  extract  it 
can  yield  will  never  be  contained  in  the  first  pint  of  percolate,  but  is 
contained  in  a  number  of  pints  never  less  than  2  J  nor  more  than  11. 

To  prepare  fluid  extracts  without  heat,  which  shall  be  of  the 
strength  he  prescribes,  it  is  necessary  to  resort  to  a  process  of  reper- 
colation,  that  is  to  say,  percolating  fresh  portions  of  the  drug  with 
percolate  from  previous  portions,  until  the  proper  strength  is  obtained. 
The  principal  inconvenience  of  this  method  of  operating,  is  the 
necessity  of  reserving  a  stock  of  weak  percolate  of  different  densities 
from  one  operation  to  the  next  for  each  fluid  extract.  The  author 
estimates  the  amount  of  extract  in  solution,  by  the  difference  in 
weight  between  a  pint  of  the  menstruum  employed,  and  a  like 
volume  of  the  percolate  obtained.  An  extensive  series  of  quantitative 
results  so  obtained  are  included  in  the  paper,  and  give  great  im- 
portance to  Dr.  Squibb's  researches,  which  constitute  an  important 
addition  to  scientific  pharmacy. 

American  pharmaceutists  frequently  make  an  addition  of  glycerine 
or  sugar  in  the  preparation  of  fluid  extracts.  The  occasional  utility 
of  this  practice  probably  receives  some  explanation  from  the  experi- 
ments of  M.  T.  Defresne,  who  shows  that  cinchonic  red,  the  astrin- 
gent matter  which  separates  from  watery  decoctions  of  bark,  is 
permanently  soluble  in  syrup.  Based  upon  the  knowledge  of  this 
fact,  M.  Defresne  has  published  an  improved  process  for  a  syrup  of 
cinchoua,  whereby  the  cinchonic  red,  which  possesses  aromatic  tonic 
properties,  is  retained  in  solution.  M.  Rabelle  has  also  founded 
upon  it  a  new  formula  for  cinchona  wine. 

Although  apparently  one  of  the  simplest  operations  in  pharmacy, 
a  great  deal  has  been  written  from  time  to  time  on  the  preparation 
of  infusions,  and  a  useful  summary  of  the  literature  on  this  subject 
has  been  lately  furnished  by  Mr.  Allchin. 

From  some  careful  experiments  by  Mr.  J.  B.  Barnes,  described  at  a 
pharmaceutical  meeting,  held  November,  1870,  we  learn  that  the  time 
necessary  for  the  maceration  of  infusions  may  be  in  all  cases  reduced 
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to  one  half,  and  in  some  cases  even  less,  withont  in  the  slightest 
degree  reducing  the  strength  of  the  resulting  liquor.  This  result 
will  be  a  source  of  satisfaction  to  a  great  many  dispensers,  who  dis- 
like the  use  of  concentrated  preparations. 

A  new  menstruum  for  the  preparation  of  solid  extracts,  is  gra- 
dually attracting  some  attention.  Sulphide  of  .carbon  has  been 
used  frequently  for  extracting  oils  and  fats  from  vegetable  sub- 
stances, and  has  proved  a  most  efficient  agent  for  the  purpose. 
Moreover,  M.  Millon  has  stated  that  by  employing  the  sulphide  in  a 
state  of  great  purity,  the  odorous  principles  of  flowers  may  be  thus 
extracted  and  isolated  without  injury ;  the  sulphide  of  carbon  evapo- 
rating perfectly  away  at  a  low  temperature,  leaving  the  perfume  un- 
contaminated.  M.  Lefort  has  recently  published  the  results  of  some  ex- 
periments on  the  preparation  of  extracts  from  medicinal  herbs  with  this 
solvent.  He  has  operated  on  the  dried  leaves  of  belladonna,  henbane, 
aconite,  conium,etc.,and  has  obtained  extracts  which,  he  states,  retain 
in  a  remarkable  degree  the  medicinal  activity  of  the  original  herb.  In 
those  made  from  belladonna  and  aconite,  he  has  proved  the  presence 
of  alkaloid  by  chemical  evidence.  These  extracts,  which  he  terms 
sulpho-carbonic  extracts,  possess  a  powerful  odour  of  the  fresh  plant, 
and  are  especially  suited  for  the  preparation  of  medicated  oils,  oint- 
ments, etc.,  because  they  are  entirely  soluble  in  fatty  menstrua. 
Such  oils  are  not  much  employed  in  EngHsh  pharmacy,  but  it  is 
possible  that  an  extract  prepared  by  M.  Lefort's  process,  might 
afford  an  elegant  and  efficient  method  of  making  belladonna  plaster. 
Mr.  A.  E.  Ebert  recommends  a  process  based  upon  a  similar  prin- 
ciple for  the  preparation  of  ceratum  sabinae.  This  cerate  being 
only  occasionally  asked  for,  is  apt  to  have  lost  its  colour,  and  not  be 
in  a  good  condition  when  required  for  use.  Mr.  Ebert,  therefore, 
extracts  the  oleo-resin  from  savin,  by  means  of  ether,  and  preserves 
the  ethereal  extract,  with  which  the  cerat«  can  be  immediately 
prepared  when  needed. 

The  result  of  Dr.  Harley's  exhaustive  researches  into  the  compara- 
tive medicinal  efficacy  of  the  different  preparations  of  conium,  shows 
that  the  green  fruit  possesses  a  clear  and  decided  superiority  over 
every  part  of  the  plant ;  it  is  probable,  therefore,  that  in  course  of  time 
the  present  extract  of  conium  will  be  replaced  by  an  alcoholic  extract 
of  the  preen  fruit.  Professor  von  Schroff,  of  Vienna,  states  that  it 
is  the  unripe  fruit  of  the  two-year  old  plant  which  contains  the  most 
conia,  while  the  unripe  fruit  of  the  first  year  contains  the  least,  and 
the  proportion  of  alkaloid  in  the  ripe  fruit  of  the  second  year  is 
intermediate  between  these  two. 
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It  is  well  known  that  the  first  year's  growth  of  henbane  is  very 
inferior  in  medicinal  activity  to  the  second  year's  plant.  On  this 
account,  the  biennial  herb  should  alone  be  used  in  the  preparation 
of  tincture.  Nevertheless,  the  annual  leaves  are  constantly  to  be 
met  with  in  commerce,  and  their  relative  cheapness  offers  an  induce- 
ment to  employ  them  in  place  of  the  biennial  leaves  and  tops  which 
are  alone  recognised  in  the  Pharmacopoeia.  Mr.  Donovan  has 
described  a  simple  means  of  distinguishing  a  tincture  of  the  annual, 
from  one  prepared  with  the  biennial  plant.  The  first  forms  a  clear, 
while  the  latter  yields  a  slightly  milky  mixture,  when  a  small 
quantity  is  added  to  a  glass  of  water. 

Mr.  W.  W.  Stoddart  in  his  admirable  articles  on  Bristol  Pharma- 
cology also  states  that  the  tincture  made  from  the  biennial  plant 
may  be  immediately  distinguished  by  the  use  of  the  microspectro- 
scope.  Five  dark  bands  are  distinctly  seen,  which  are  not  visible  in 
the  tincture  from  the  annual  plant.  They  are  so  well  marked,  that 
he  instances  henbane- tincture  as  a  beautiful  object  for  exhibition  on 
a  screen  by  the  electric  or  oxyhydrogen  light. 

The  effect  of  soil  and  cultivation  on  the  activity  of  medicinal 
plants  is  a  subject  which  has  been  frequently  discussed  among 
pharmaceutists,  and  Professor  Bentley,  Mr.  Squire,  and  others, 
have  pointed  out  how  great  a  variation  may  thus  be  caused  in  the 
efficacy  of  our  indigenous  drugs.  In  a  recent  article  Mr.  M.  0.  Cooke 
brings  forward  some  reasons  for  regarding  rapid  growth,  with  a 
plentiful  supply  of  moisture,  as  very  unfavourable  to  the  develop- 
ment of  those  properties  in  leaves  which  are  of  value  in  medicine. 
He  considers  the  chemical  constituents  of  the  soil  as  having  little 
influence  on  the  formation  of  active  pHnciples,  compared  to  the 
effect  of  slow  growth  induced  by  the  absence  of  moisture. 

The  cultivation  of  the  more  important  medicinal  plants  in  different 
parts  of  the  world  is  still  receiving  careful  study.  Mr.  J.  S.  Ward 
has  given  an  account  of  some  good  samples  of  opium  obtained  from 
poppies  grown  in  Australia ;  and  the  cultivation  of  cinchona  in 
India  still  makes  satisfactory  progress.  One  of  the  most  important 
facts  connected  with  the  latter  subject  is  the  hybridization  recently 
described  by  Mr.  Broughton  as  occurring  amongst  certain  species, 
whereby  more  hardy  plants,  rich  in  alkaloid,  are  likely  to  be 
obtained.  Attention  has  also  been  directed  to  the  importance  of 
cultivating  the  ipecacuanha  plant  in  India;  Several  specimens  are 
now  living  in  the  Botanic  Gardens  at  Calcutta,  but  unfortunately 
the  plant  is  naturally  very  slow  in  its  growth.  Meanwhile  Mr.  M. 
C.  Cooke  suggests  the  desirability  of  trying  some  indigenous  Indian 
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plants  as  a  substitute  for  this  drug.  He  especially  instances  tlie 
leav^es  of  the  Tylopliora  asthmatica  as  possessing  a  native  reputation 
for  emetic  and  expectorant  properties. 

An  interesting  account  of  the  Ophelia  chirayta  has  been  published 
during  the  past  year  by  Professors  Fliickiger  and  Hohn,  in  which 
the  authors  give  the  results  of  an  important  chemical  examination 
of  the  plant,  showing  that  it  contains  a  peculiar  neutral  bitter 
obscurely  crystalline  principle,  chiratin,  which  by  the  action  of  acids 
is  split  up,  yielding  an  acid,  ophehc  acid,  also  present  in  the  plant. 

From  the  labours  of  Professor  Fliickiger  we  have  also  gained  an 
important  addition  to  our  knowledge  of  the  crystalline  constituent 
of  aloes.  He  finds  that  a  variety  of  this  drug,  known  in  commerce 
as  N'atal  aloes,  contains  a  principle  dififering  in  several  respects,  and 
notably  by  its  greater  insolubility,  from  the  alo'in  derived  from  other 
kinds  of  aloes.  This  substance  he  names  nataloin.  It  has  the  com- 
position C34  H38  Oi5,  which  is  Stenhouse's  formula  for  hydrated 
aloin  ;  but  the  crystals  of  nataloin  are  anhydrous.  When  its  solu- 
tion in  concentrated  sulphuric  acid  is  exposed  to  the  vapour  of 
fuming  nitric  acid,  a  fine  green  colour  is  developed,  quickly  chang- 
ing to  red  and  blue.  It  further  appears  from  the  author's  researches 
that  the  aloes  of  Zanzibar  yield  crystals  which  are  again  distinct 
from  either  of  the  foregoing  bodies. 

The  chemistry  of  the  bearberry  has  been  carefully  investigated  by 
Mr.  J,  Jungmann.  He  finds  the  leaves  to  contain  arbutin,  a  crystal- 
line principle  also  present  in  the  winter-green  ;  ericolin,  a  glucoside 
resin,  which,  by  splitting  up,  yields  a  volatile  oil,  named  ericinol ; 
and  urson,  a  neutral,  inert,  crystalline  body. 

The  Eucalyptus  globulus,  a  plant  of  the  order  Myrtaceae,  has 
been  a  subject  of  recent  study.  Dr.  Lorinser  gives  the  result  of  his 
trials  with  a  tincture  of  the  leaves  in  cases  of  intermittent  fever. 
Dr.  Gimbert  has  also  used  the  leaves  for  dressing  wounds  in  place  of 
lint .  In  last  year's  "  Year-Book  "  will  be  found  an  account  of  some 
resL-arches  by  M.  Cloez  into  the  chemistry  of  the  essential  oil  derived 
from  this  plant,  which  is  now  being  used  in  perfumery.  It  consists 
chiefly  of  a  liquid  body,  eucalyptol,  closely  allied  to  camphor,  being 
homologous  to  the  latter  in  composition,  but  standing  two  steps 
higher  in  the  series. 

In  a  very  leanied  paper,  read  before  the  Linnooan  Society  by  Dr. 
G.  I >i  1(1  wood,  the  botanical  and  geographical  sources  of  olibanum 
are  ;ic(iir;itely  defined.  Contrary  to  the  statements  in  our  works  on 
Materia  Medica,  it  appears  that  no  olibanum  is  produced  in  India, 
that  country  being  merely  the  route  by  which  it  reaches  Europe. 
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Tho  author  shows  that  this  drug,  which  has  been  in  use  from  the 
very  earliest  times,  is  produced  along  the  Hadramaut  mountains  in 
Arabia,  and  also  in  the  Soumali  district  of  Africa.  It  is  yielded  by 
two  species  of  Boswellia  (B.  Casterii  and  B.  hhau-dajimia)  now 
described  for  the  first  time  by  the  author ;  the  Indian  plant,  B. 
timrifera  (or  serrata),  hitherto  regarded  as 'the  source,  really  fur- 
nishing none  of  the  olibanum  of  commerce. 

For  some  time  past  a  cheap  description  of  saffron  has  been  com- 
monly met  with  in  commerce,  under  the  name  of  "  Alicante  saffron." 
Mr.  D.  Hanbury  has  done  good  service  by  calling  attention  to  this 
article.  He  finds  it  consists  of  ordinary  saffron  fraudulently  adulter- 
ated with  carbonate  of  lime,  which  has  been  ingeniously  made  to 
adhere  without  altering  the  general  appearance  of  the  drug.  As 
much  as  10  or  20  per  cent,  of  chalk  is  thus  introduced. 

The  existence  in  commerce  of  a  peculiar  variety  of  rhatany  root 
has  been  pointed  out  by  Professor  Fliickiger.  It  comes  from  Para, 
and  possesses  a  colour  very  different  from  that  of  Payta  or  Savanilla 
rhatany.  Its  substitution  for  the  latter  the  author  considers  to  be 
inadmissible. 

Mr.  C.  R.  C.  Tichbome  has  pointed  out  that  in  the  process  of  the 
Pharmacopoeia  for  liquor  epispasticus,  a  mistake  has  evidently  been 
made  in  the  acid  ordered  to  be  used.  The  Pharmacopceia  simply 
directs  "  acetic  acid,"  which  would  mean  the  ordinary  acid  of  sp. 
gr.  1*044.  But  this  acid  is  not  miscible  with  ether,  and  moreover 
there  is  a  want  of  solubility  of  cantharidin  in  this  acid  when  cold. 
By  using  half  the  quantity  of  glacial  acid  in  its  place  a  rapidly 
vesicating  and  homogeneous  fluid  is  obtained.  He  also  indicates  a 
simple  and  elegant  method  of  preparing  a  vesicating  collodion  from 
this  liquor,  by  simply  dissolving  in  it  some  pyroxylin. 

Partly  in  consequence  probably  of  the  present  high  price  of  can- 
tharides,  other  blistering  flies  are  receiving  some  attention.  An  article 
will  be  found  in  the  Materia  Medica  section,  by  Mr.  F.  Porter  Smith, 
describing  the  vesicating  insects  used  in  China.  The  Mylabris  cichorii, 
or  Chinese  blistering  fly,  is  abundant  in  Euglish  commerce,  and  is 
extensively  used  in  veterinary  practice.  It  is  by  many  thought  to 
be-  a  very  efiicient  vesicant.  A  paragraph  has  gone  the  round  of 
pharmaceutical  periodicals,  asserting  that  the  small  or  immature 
cantharides  are  very  deficient  in  blistering  power. 

A  useful  table  has  been  published  by  Mr.  Umney,  showing  the 
amount  of  spirit  lost  in  making  each  of  the  Pharmacopoeia  tinctures, 
when  operating  under  the  most  favourable  circumstances.  The 
principal  obstacle  to  the  preparation  of  tinctures  on  the  small  scale. 
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is  the  loss  of  spirit  incurred  througli  the  want  of  an  efficient  press 
for  recovering  the  liquid  retained  in  the  marc.  Mr.  Staples  has 
described  an  ingenious  instrament  for  this  purpose,  which  could  be 
easily  constructed  for  a  small  sum,  and  is  calculated  to  give  much 
more  power  than  the  form  of  tincture  press  usually  sold. 

The  preparation  of  suppositories  often  occasions  considerable 
trouble  to  the  dispenser,  especially  in  hot  weather,  when  the  fatty 
basis  will  not  readily  solidify.  Mr.  G.  W.  Ewing,  states  that  sup- 
positories may  be  well  made  by  mixing  the  ingredients  in  a  mortar, 
after  the  manner  of  a  pill  mass,  instead  of  melting  them  together. 
For  this  purpose  he  reduces  the  cacao  butter  and  white  wax  to  coarse 
powder,  by  grating  them,  and  keeps  them  in  stock  in  this  state.  It 
is  thus  easy  to  adjust  the  relative  proportions  of  these  ingredients, 
according  to  the  requirements  of  the  moment,  and  by  beating  in  the 
mortar,  or  working  in  the  fingers,  the  mass  is  rendered  sufficiently 
plastic  to  be  easily  pressed  into  the  mould. 

No  doubt  operating  by  fusion,  the  dispenser  is  under  a  temptation 
to  unduly  augment  the  proportion  of  wax,  thereby  raising  the 
melting  point  of  the  product  above  what  it  should  be.  Mr.  Eberle, 
in  an  article  on  the  subject,  has  reprobated  this  practice,  and  recom- 
mends the  use  of  cacao  butter  alone,  wherever  it  is  practicable. 

A  modification  of  the  ordinary  process  for  preparing  nitrate  of 
mercury  ointment,  has  been  introduced  by  Mr.  R.  Rother.  He 
proposes  to  dissolve  the  mercury  in  part  of  the  nitric  acid,  while  the 
lard  is  heated  with  the  remainder  at  a  gentle  heat,  until  all  action 
ceases ;  the  two  products  are  then  mixed  together.  The  fatty  basis 
of  this  ointment  prescribed  in  the  United  States  Pharmacopoeia,  is  a 
mixture  of  lard  and  neat's- foot  oil ;  but  Mr.  Rother  employs  lard 
only. 

The  kinds  of  soap  best  suited  for  employment  in  pharmacy  are 
beginning  to  attract  attention.  During  this  year  Mr.  F.  M.  Rim- 
mington  has  suggested  the  preparation  of  medicinal  soap  from  castor 
oil.  He  finds  that  the  soap  so  prepared  has  of  itself  sufficient 
aperient  power  to  relax  the  bowels  when  taken  consecutively  for 
several  days.  One  of  the  principal  uses  of  soap  in  pharmacy  is  as 
an  adjunct  to  other  aperients  in  making  pills  ;  castor  oil  soap  would 
therefore  appear  well  adapted  to  this  purpose.  The  employment  of 
soap  in  conjunction  with  colocynth,  etc.,  seems  to  have  a  positive 
physiological  effect.  From  the  experiments  of  C.  M.  G.  Zwicko  and 
others,  it  results  that  the  action  of  convolvulin  and  jalapin  is  due  to 
their  solution  in  bile,  the  employment  of  soap  imitating  this  action. 
Snch  being  the  case,   it  might   bo  worth   consideration  whether 
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purified  gall,  which  is  a  natural  soap,  the  choleate  of  soda,  would 
not  advantageously  replace  ordinary  soap  in  such  pill  masses.  It 
can  be  readily  got  in  considerable  quantity  at  a  very  moderate  cost 
if  required. 

Mr.  llimmington  states  that  castor  oil  soap  is  entirely  and  perma- 
nently soluble  in  proof  spirit ;  in  this  respect  therefore  it  resembles 
the  almond  oil  soap  suggested  last  year,  and  described  in  the  "Year- 
Book  of  1870."  But  a  soap  which  is  well  suited  for  making  soap 
Hniment  is  necessarily  ill  adapted  to  certain  other  preparations. 
Curd  soap  must  necessarily  enter  the  Pharmacopceia,  if  Linimentum 
Potassii  lodidi  c.  Sapone  is  to  be  retained  and  made  in  accordance 
with  the  original  formula ;  moreover  curd  soap  is  also  the  most  con- 
venient to  employ  for  the  preparation  of  compound  extract  of 
colocynth,  because  the  resulting  product  is  more  easily  powdered, 
and  the  powder  has  less  tendency  to  aggregate  into  a  mass  again 
than  when  castile  soap  is  used. 

An  account  of  a  new  preparation,  called  "liquid  iron  soap," 
comes  to  us  from  Germany.  It  is  said  to  be  made  by  dissolving 
recently  precipitated  hydrated  oxide  of  iron  in  oleic  acid,  and,  as  in 
the  case  of  the  saccharated  oxide  of  iron,  solution  is  much  facilitated 
by  a  small  quantity  of  alkali.  Iron  soap  is  described  as  a  brownish 
red  syrup  which  dissolves  in  water. 

Dr.  Van  der  Corput  of  Brussels  has  also  suggested  a  lime-soap 
of  cod  liver  oil  for  administration  in  place  of  the  oil,  and  speaks 
highly  of  its  effects. 

From  the  classical  researches  of  Graham  on  Diffusion,  we  learnt 
some  years  back,  that  peroxide  of  iron  may  be  obtained  in  a  colloidal 
condition  soluble  in  water.  Professor  Graham  obtained  this  solution 
by  dissolving  an  excess  of  moist  peroxide  of  iron  in  ferric  chloride, 
and  then  dialyzing  the  liquid ;  chloride  of  iron  diffused  away,  and  an 
aqueous  solution  of  the  pure  ferric-hydrate  was  left.  It  has  also 
long  been  known  that  sugar  acts  like  citric  and  tartaric  acids  in 
preventing  the  precipitation  of  oxide  of  iron,  by  an  alkah.  A 
knowledge  of  these  facts  has  led  to  various  attempts  to  prepare  a 
soluble  oxide  of  iron  for  use  in  medicine.  One  of  the  best  processes 
for  this  purpose,  is  that  published  by  M.  Siebert.  A  solution  of 
pernitrate  of  iron  is  mixed  with  syrup,  and  an  excess  of  ammonia 
added;  by  the  addition  of  alcohol  to  this  hquid,  a  precipitate  is 
thrown  down,  containing  the  oxide  of  iron,  associated  with  sugar. 
This  precipitate  is  washed  with  spirit  to  remove  the  nitrate  of 
ammonia,  and  dried  at  a  gentle  heat.  When  freshly  prepared,  it  is 
soluble  in  water,  especially  in  presence  of  a  trace  of  free  ammonia. 
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From  this  preparation,  a  syrup,  holding  the  iron  in  permanent 
solution,  may  be  made.  Such  a  syrup  may  also  be  prepared  from 
the  solution  of  ferric-hydrate  obtained  by  dialysis.  On  the  continent, 
soluble  saccharate  of  iron,  either  in  the  solid  or  liquid  form, 
has  been  introduced  into  pharmacy  with  some  success;  the 
syrup  generally  containing  about  1*4  per  cent,  of  anhydrous  oxide 
of  iron. 

The  syrup  of  phosphate  of  iron  and  allied  syrups  often  occasion 
considerable  trouble  to  the  pharmaceutist.  Mr.  M.  Carteighe  has 
given  a  set  of  practical  formulse  intended  to  facilitate  the  production 
of  these  preparations.  He  dissolves  the  dry  phosphates  in  syrupy 
phosphoric  acid,  and  then  adds  simple  syrup.  Since  these  prepara- 
tions have  come  so  extensively  into  use,  the  introduction  of  a  stronger 
phosphoric  acid  into  the  Pharmacopoeia  would  be  attended  with  great 
advantage. 

A  most  important  and  elaborate  investigation  into  the  compounds 
of  carbonic  acid  and  ammonia  has  been  made  by  Dr.  Divers,  whereby 
our  knowledge  of  these  bodies  has  been  very  much  increased. 

The  author  has  shown  that  the  normal  carbonate  of  ammonia 
(N  114)2  C  O3  Hj  0  can  be  readily  obtained  in  a  definite  crystalline 
condition.  This  body,  which,  according  to  the  old  system  of  nota- 
tion, would  be  represented  as  N  H4  0  C  O2,  H  0,  was  not  known  in 
the  solid  form  to  chemists  previous  to  the  author's  investigations, 
although  it  now  appears  that  Dalton  had  prepared  the  salt  in  1813. 
It  separates  in  minute  crystals  when  commercial  carbonate  of  am- 
monia is  digested  with  strong  solution  of  ammonia,  and  may  be  got 
in  distinct  prisms  or  plates.  It  is  characterised  by  its  sparing  solu- 
bility in  solution  of  ammonia,  although  it  is  soluble  in  its  own 
weight  of  pure  water.  No  doubt  this  is  the  body  which  is  obtained 
by  the  process  which  Mr.  AUchin  published  many  years  ago  for  the 
preparation  of  smelling  salts. 

The  author  also  gives  elaborate  details  of  the  preparation,  proper- 
ties, and  composition  of  the  other  carbonates  of  ammonia  which 
admit  of  being  obtained  in  crystals  from  solution.  These  bodies 
form  a  regular  series  as  follows  : — 

Normal  carbonate  (CO,)a  (0Ha)4  (NH,)^ 
Half  acid  ditto  (C O.,),  (0^,)*  (N H8)4 
Acid  ditto  (002)4  (OH2)4  (NH)4 
Rose's      ditto       (C0a)5  (OH2)4  (NHa)4 

Some  valuable  remarks  on  the  constitution  of  those  carbonates 
will  bo  found  in  the  author's  paper,  and  are  noticed  in  our  abstract. 
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One  of  the  most  important  results  of  the  author's  investigations, 
however,  relates  to  the  formation  of  ammonium  carbamate.  It  is 
well  known  that  this  body  is  formed  by  the  combination  of  dry 
carbonic  acid  and  ammonia  gases,  and  has  the  composition 
N  Hg  C  O2.  The  author  shows  that  this  compound  equally  well 
forms  in  the  presence  of  water,  and  can  be  crystallised  from  solution. 
By  passing  ammonia  and  carbonic  acid  gases  into  a  cold  saturated 
solution  of  ammonia,  combination  occurs,  and  the  carbamate  ulti- 
mately deposits  in  crystals.  Moreover,  by  the  action  of  an  excess 
of  a  cold  and  highly  saturated  solution  of  ammonia  prolonged  for 
thirty  or  forty  hours,  any  of  the  carbonates  of  ammonia  are  converted 
into  the  carbamate.  It  is  an  interesting  fact  that  this  compound, 
when  exposed  freely  to  the  air,  gradually  dehquesces.  It  has  been 
generally  represented  that  the  carbamate  evaporates  entirely  away 
on  exposure  to  the  air ;  but  Dr.  Divers  observes  that  it  leaves  a 
small  residue  of  acid  carbonate,  amounting  to  about  two  per  cent,  of 
the  original  weight,  and  owing  its  formation  to  the  moisture  ab- 
sorbed. The  distinguishing  reaction  between  ammonium  carbamate 
and  ammonium  carbonate  is  that  added  in  excess  to  ammonia  and 
calcium  chloride,  the  carbamate  precipitates  the  calcium  very  slowly, 
while  the  carbonate  precipitates  it  immediately. 

Another  most  important  result  of  these  researches  is  to  correct 
our  formula  for  commercial  carbonate  of  ammonia.  It  appears 
that  the  composition  generally  assigned  to  this  salt  is  incorrect. 
The  carbonate  now  found  in  commerce  possesses  the  formula  (C  02)2 
O  Hj  (N  113)3  3,nd  is  very  uniform  in  composition.  It  contains 
more  ammonia  therefore  than  is  ascribed  to  it  by  the  formula 
hitherto  in  use.  Translated  into  the  old  notation  the  corrected  for- 
mula becomes  3  N  H3  2  H  0  4  C  O2,  which  is  more  complex  than  the 
one  hitherto  used.  The  author  seems  inclined  to  think  that  this 
result  is  due  to  a  change  in  the  composition  of  the  carbonate  of 
commerce,  and  not  to  any  error  of  former  analyses.  He  thinks  that 
the  carbonate  now  in  commerce  differs  from  that  most  generally  in 
commerce  formerly.  The  constitution  of  the  present  salt  may  be 
regarded  as  that  of  a  double  salt  of  carbonic  and  carbamic  acids — 
C  O3  NH^  H.   C  (NH2)  O2  I^H^. 

The  products  formed  by  the  reduction  of  nitric  acid  have  also 
received  important  elucidation.  M.  E.  Fremy  and  M.  Lessen  have 
shown  that  when  nitrous  or  nitric  acid  is  added  to  a  mixture  of 
hydrochloric  acid  and  tin,  a  powerful  reducing  body  is  developed, 
in  small  quantity,  having  the  composition  N  H3  0,  and  named 
by  M.  Lossen  oxy-ammonia.     It  may  be  regarded  as  nitrous  acid 
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HNOj,  in  which  two  atoms  of  hydrogen  are  replaced  by  one 
atom  of  oxygen.  Dr.  Divers  has  also  shown  that  when  excess  of 
sodium "  amalgam  is  gradually  added  to  a  cold  solution  of  nitrate  of 
soda,  an  alkaline  liquid  is  formed,  which  contains  a  new  body,  a  salt 
of  nitrous  oxide,  having  the  composition  NaNO.  This  salt,  heated 
with  acetic  acid,  evolves  nitrous  oxide.  It  also  precipitates  nitrate 
of  silver,  formiug  an  insoluble  compound  of  the  formula  Ag  N  0. 

Our  knowledge  of  the  constitution  of  the  hyposulphites  has 
received  an  important  correction  from  the  experiments  of  Mr.  E.  A. 
Letts.  These  salts  have  generally  been  regarded  as  containing  the 
elements  of  one  molecule  of  water  intimately  associated  in  their 
constitution.  The  author  shows,  however,  that  this  is  not  the  fact ; 
the  sodium  salt  for  instance  losing  the  whole  of  its  five  molecules  of 
water  at  100*  C,  without  further  decomposition.  The  formula  of 
this  compound  should  therefore  be  written  Na^  Sg  O3.  5  H2  0. 

A  discussion  on  the  chemical  nomenclature  best  suited  to  the 
requirements  of  the  Pharmacopoeia,  which  shall  at  the  same  time 
be  in  accordance  with  the  recent  developments  of  chemical  science, 
has  been  inaugurated  by  Dr.  Attfield.  To  bring  the  names  of 
salts  of  the  alkali  and  earthy  metals  into  harmony  with  those 
of  other  metallic  salts  is  a  changq  obviously  needed,  and  forcibly 
advocated  by  the  professor.  Nothing  but  long  usage  can  justify 
the  employment  of  the  names  sulphate  of  potash  and  sulphate  of 
magnesia,  instead  of  sulphate  of  potassium  and  sulphate  of  mag- 
nesium. A  change  to  this  extent  would  occasion  no  inconvenience, 
and  will  certainly  be  adopted  in  a  future  Pharmacopoeia. 

A  peculiar  form  of  starch  has  been  described  by  F.  A.  Fliickiger, 
under  the  name  of  lerp-amylum.  It  is  the  principal  constituent  of 
the  manna  found  on  the  leaves  of  Eucalyptus  dumosa,  and  is  pro- 
duced by  an  insect,  the  Psijlla  eucalypti.  The  properties  of  this 
substance  appear  to  be  intermediate  between  those  of  starch  and 
cellulose. 

Iodide  of  starch  is  occasionally  used  in  French  pharmacy,  chiefly 
in  the  form  of  syrup,  and  a  process  has  been  given  by  A.  Petit,  where- 
by this  compound  can  be  readily  prepared  of  definite  composition. 
He  states  that  when  an  excess  of  an  ethereal  solution  of  iodine  is 
evaporated  over  starch,  and  the  residue  heated  to  100"  C.  for  some 
time,  the  product  has  the  composition  (Cio  Hig  09)10 1>  an<i  is  entirely 
soluble  in  warm  water. 

Inulin  has  been  the  subject  of  careful  study  by  more  than  one 
chemist.  M.  Lefranc  has  studied  the  changes  which  inulin  under- 
goes in  the  living  plant,   and    shows  that   during   the  winter  it 
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experiences  a  modification  whereby  it  is  transformed  into  a  soluble 
body,  Icevo-rotary  like  inulin  itself,  and  an  uncrystallisable  optically 
inactive  sugar ;  the  latter  he  names  inulose,  and  the  former  levuline. 
O.  Popp  has  also  worked  at  the  same  subject,  and  has  apparently 
arrived  at  the  same  conclusions,  having  isolated  a  body  closely 
resembling  inulin,  but  differing  from  it  by  its  greater  solubility  in 
water.  This  body  he  calls  inuloid.  He  has  also  obtained  from  the 
tubers  of  plants  rich  in  inulin,  a  sugar  which  is  uncrystallisable  and 
optically  inactive — synanthrose.  This  sugar  he  finds  most  abun- 
dantly in  the  ripe  tubers. 

M.  Musculus  has  described  the  production  of  a  form  of  dextrin 
which  is  insoluble  in  water.  It  is  obtained  by  the  action  of  glacial 
acetic  acid  on  starch,  but  may  be  also  formed  by  other  means.  By 
prolonged  digestion  with  water  at  100°  C.  it  is  dissolved;  but  the 
solution  evaporated  to  a  syrup,  and  allowed  to  stand,  gradually 
deposits  the  dextrine  in  a  granular  form  which  is  insoluble  in  cold 
water.     Its  reactions  are  identical  with  those  of  ordinary  dextrine. 

The  manufacture  of  glucose,  or  grape-sugar,  is  now  conducted 
upon  a  very  large  scale,  especially  in  America.  It  is  made  by  the 
action  of  dilute  sulphuric  acid  upon  starch,  and  is  imported  into  this 
country  in  large  solid  blocks,  and  also  in  the  form  of  a  thick  uncrystal- 
lisable syrup.  Its  largest  consumption  appears  to  be  among  confec- 
tioners, brewers,  and  spirit  distillers.  This  sugar  is  likely  to  prove 
a  useful  agent  in  pharmacy.  The  formation  of  grape-sugar  in 
syrup  of  iodide  of  iron,  prevents  the  decomposition  which  otherwise 
occurs  on  contact  with  air ;  it  is  fair  to  assume,  therefore,  that  glucose 
might  be  advantageously  employed  in  its  preparation.  Its  use  in 
syrupus  ferri  phosphatis,  and  other  acid  syrups,  is  also  well  worth  a 
trial.  Of  course,  when  cane-sugar  is  employed  in  these  preparations 
it  is  gradually  transformed  into  glucose  by  the  action  of  the  acid.  M. 
Hardy  shows  indeed  that  all  syrups  made  with  the  purest  cane- 
sugar,  contain  more  or  less  glucose,  and  that  the  proportion  increases 
notably  with  age. 

Some  improvements  have  also  been  suggested  in  the  processes  for 
the  estimation  of  grape-sugar.  M.  Loewe  proposes  to  replace  the 
tartaric  acid  in  the  ordinary  cupro-tartrate  solution  by  glycerin, 
whereby  the  test  liquor  is  rendered  permanent  in  strength.  M. 
Carl  Knapp  introduces  an  entirely  new  method,  which  is  based  on 
the  reduction  of  cyanide  of  mercury,  by  grape-sugar,  in  presence  of 
an  alkali.  The  liquid  to  be  tested,  is  dropped  into  a  given  quantity 
of  a  standard  solution  of  cyanide  of  mercury  in  caustic  soda,  until 
the  metal  is  completely  precipitated. 
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The  rapidity  with  which  hydrate  of  chloral  has  passed  into 
general  use  as  a  remedial  agent  must  have  considerably  taxed  the 
producing  powers  of  its  manufacturers.  It  is  now  generally  ad- 
mitted, however,  that  most  of  the  chloral  found  in  commerce  has 
been  sufficiently  pure  and  good  in  quality,  although  of  course  infe- 
rior samples  were  frequently  met  with.  The  test  introduced  by 
Mr.  Umney  has  served  a  very  useful  purpose  by  affording  the  means 
of  maintaining  a  certain  standard  of  excellence.  The  substitution  of 
alcoholate  for  hydrate,  which  was  at  first  suggested,  has  not  been 
found  to  occur ;  and  experience  has  shown  that  the  principal  cause 
of  variation  in  the  chloroform-yielding  power  of  commercial  chloral 
has  beien  the  presence  of  a  Httle  more  or  less  water.  Free  hydro- 
chloric acid  has  been  occasionally  present,  but  this  generally  mani- 
fested itself  to  the  senses,  and  besides  was  readily  detected  by  the 
addition  of  a  little  nitrate  of  silver.  Looking  to  the  future,  how- 
ever, we  should  bear  in  mind  that  the  chloroform  test,  while 
it  insures  a  certain  degree  of  uniformity  in  the  product,  fails  as 
an  indicator  of  absolute  purity,  and  must  not,  therefore,  be  too 
implicitly  relied  upon.  The  action  of  chlorine  upon  alcohol  is  very 
intricate,  and. gives  rise  to  a  number  of  intermediate  and  subsidiary 
products,  which,  if  they  are  not  carefully  separated,  may  contaminate 
the  chloral,  and  injure  its  medicinal  efficacy,  without  very  materially 
affecting  the  indications  of  the  ammonia  test.  Moreover,  much  of 
the  alcohol  of  commerce  contains  impurities  which,  when  acted  on 
by  chlorine,  may  yield  products  still  further  complicating  the  result. 
Thus  aldehyd,  which  is  generally  present  in  German  spirit,  has  been 
shown  to  yield,  with  chlorine,  a  crystalline  body  resembling  chloral 
hydrate,  but  which  is  the  chlorine  derivative  of  crotonic  aldehyd. 

The  chemistry  of  the  cinchona  barks  has  received  further  eluci- 
dation in  the  discovery  of  a  new  alkaloid,  isomeric  with  quinine,  by 
Mr.  David  Howard.  A  new  process  for  the  assay  of  barks  has 
been  published  by  M.  P.  Carles,  which  is  likely  to  prove  useful  to 
the  pharmaceutist.  The  author  mixes  the  bark  into  a  paste  with 
milk  of  lime,  which  is  then  dried  and  percolated  with  chloroform. 
By  evaporating  or  distilling  the  resulting  solution,  all  the  alkaloids 
of  the  bark  are  obtained.  He  estimates  the  proportion  of  quinine  in 
these  by  separating  it  in  the  form  of  crystallised  disulphate. 

Dr.  de  Vrij  has  also  contributed  a  suggestive  paper  on  the  pos- 
sibility of  estimating  the  proportions  of  the  alkaloids  in  a  bark  by 
their  different  rotating  power  on  a  ray  of  polarized  light. 

It  is  well  known  that  the  quinine  in  cinchona  bark  is  always 
Jiccompanied  by   an  uncrystallisablo  modification  of  the  alkaloid. 
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M.  p.  Carles  has  made  some  interesting  experiments  on  tlie  condi- 
tions favourable  to  the  production  of  this  amorphous  quinine,  from 
which  we  learn  that  heat,  light,  and  moisture  promote  its  formation ; 
bark  exposed  in  powder  to  the  sun,  having  some  of  the  quinine  it 
contains  rendered  uncrystallisable. 

Hyoscyamine  has  been  the  subject  of  further  study  by  Hohn  and 
Keichardt.  Henbane  seeds  yielded  them  0'04  per  cent,  of  this 
alkaloid,  which  they  have  obtained,  together  with  several  of  its  salts, 
sufficiently  pure  for  analysis.  By  boiling  for  several  hours  with 
baryta  water,  it  breaks  up  into  a  crystallisable  acid  (hyoscinic  acid) 
and  an  amine  base  (hyoscine). 

A  natural  vegetable  alkaloid  has  for  the  first  time  been  produced 
artificially.  H.  Schifi'  has  announced  the  synthesis  of  conia,  which 
he  obtained  by  the  dry  distillation  of  dibutyraldin,  a  body  resulting 
from  the  action  of  an  alcoholic  solution  of  ammonia  on  butyric 
aldehyd. 

Some  attention  has  been  paid  during  the  past  year  to  improving 
the  preparation  of  pepsine.  Mr.  Tuson  and  others  have  shown  that 
this  substance,  as  it  at  present  exists  in  commerce,  varies  very  con- 
siderably in  its  solvent  or  digestive  power,  and  is  often  of  doubtful 
medicinal  efficacy.  Dr.  Beale  states  that  a  highly  active  preparation 
is  readily  obtained  by  quickly  drying  the  mucus  expressed  from  the 
stomach  glands  upon  glass  plates.  Other  experiments  have  shown 
that  pepsine  is  freely  soluble  in  glycerine,  and  that  by  simply  mace- 
rating the  mucus  membrane  of  the  pig's  stomach  in  this  fluid,  a 
liquid  is  obtained  which  keeps  well  and  possesses  powerful  digestive 
properties. 
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MATERIA  MEDICA. 


Chinese  Blistering  Flies.  F.  Porter  Smitli,  M.B.  Lond., 
M.R.A.S.  (Med.  Times  arid  Gaz.,  1871,  i.,  689.)  TKq  entomology 
of  China  is  not  peculiarly  rich,  when  we  bear  in,  mind  its  semi- 
tropical  character  as  a  climate.  The  extreme,  or  considerable,  cold 
of  the  country  proves  fatal  to  the  crowds  of  iusects  which  infest  the 
house  and  the  field,  but  of  which  a  mere  salvage  is  saved  to  renew 
the  sorts.  In  no  country,  however,  is  so  much  wealth  gathered  from 
the  labours  of  insects  as  in  China.  The  Coccus  lacca,  which  produces 
the  gum-lac  ;  the  Coccus  pehlah,  which  secretes  the  spermaceti-like 
wax  of  Chinese  pharmacy  ;  the  Coccus  manniparus,  which  prepares 
honey  sugar ;  the  silkworm  ;  the  diplolepis  gall  produced  upon  the 
oak-tree;  and  the  nut-gall  (Wu-pei-tsze)  produced  upon  the  Bhus 
semialata  and  Rhus  succedanea^  are  instances,  amongst  others,  of 
that  ingenious  turning  to  account  of  things  which  is  a  strong  habit 
of  the  utilitarian  Chinese. 

Insects,  a  large  class,  called  in  Chinese  classifications,  Ci'ttvi^,  and 
including  frogs,  mollusks,  etc.,  are  consumed  by  the  Chinese  as  in- 
ternal remedies. 

Centipedes,  scorpions,  pediculi,  and  many  other  larval  or  imaginal 
forms  of  insects,  are  swallowed  in  wine  as  antidotal,  derivative,  and 
revulsive  remedies.  An  anomalous  creature,  called  the  Hia-ts'au- 
tumj-cWung  ("in  summer  a  plant,  in  winter  an  insect  "),  is  a  capital 
sample  of  a  Chinese  pet  medicine.  It  is  the  Heplalus  moth,  with  the 
Cordyceps  Shicnsia  (fungus)  growing  parisitically  upon  it. 

JiliHtcring-flies  are  largely  used  in  China.  They  are  employed  aA 
diuretics,  and  to  produoe  criminal  abortion,  so  that  their  sale  to 
ordinary  persons  is  scarcely  legal,  and  their  use  for  such  a  purpose 
heavily  punished  by  the  Manchu  Code  of  China.  The  Mylabris 
dchoni  (Pan-mau)  the  Telini  fly  of  India,  is  largely  used  in  the 
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country,  as  in  the  composition  of  an  eye- powder  (Te-ming-sha), 
commonly  believed  to  be  the  dung  of  the  bat.  This  insect  is  an 
excellent  substitute  for  the  Gantharis  of  European  pharmacy.  The 
Cantharis  erythrocGjpliala^  a  common  European  species,  is  met  with 
in  North  China,  but  the  Cantharis  vesicatoria  has  not  been  met 
with. 

Species  of  so-called  Epicauta  are  met  with  in  China,  and  are 
apparently  called  Tsdu-mau^  or  Zizyphus  bug,  from  their  resemblance 
to  the  fruit  of  that  genus  of  so-called  "dates."'  The  genus  Epicautaj 
known  by  their  running  more  to  legs  and  horns,  "is  now  generally 
put  with  Lytta  and  Gantharis. 

Another  kind  of  blistering- fly,  new  to  European  pharmacy,  is  the 
Chu-ki,  or  Ailanthus  bug.  It  is  called,  literally,  the  "  fowl  of  the 
Ailanthus  foetida,^'  from  the  noise  wliich  it  makes  in  common  with 
other  cicadaceous  insects  of  the  class  Hemiptera.  It .  is  also  called 
Hung -Hang -tszG,  or  "  red  lady-bug,"  a  curious  coincidence  with  the 
name  of  a  common  English  insect,  the  ladybird.  Several  species  or 
varieties  of  this  insect  are  described  or  alluded  to  in  the  Pun-ts'au- 
hang-muh,  or  Chinese  pharmacopoeia.  The  genus  called  Huechys, 
from  the  Chinese  name  for  blood,  is  met  with  in  Java,  as  well  as  in 
North  and  South  China  and  other  places.  The  head,  thorax,  and 
legs  are  black  ;  the  prothorax  is  red  ;  the  eyes  are  very  prominent ; 
a  large  red  bright  spot  on  each  side  of  the  thorax  above  ;  the 
front  pair  of  wings  are  dark  brown,  appearing  nearly  black  when 
closed  on  the  back  of  the  insect ;  the  hind  pair  of  wings  are  pale 
with  brown  veins  ;  and  the  belly  of  the  creature  is  of  a  bright  ver- 
milion-red colour.  Mr.  Frederick  Smith,  of  the  British  Museum, 
informs  me  that  Burmeister  places  this  insect,  which  I  have  called 
the  red  cicada  on  page  237  of  my  work  on  Chinese  materia  medica, 
in  the  order  Gicadina,  family  Stridulantia.  This  same  gentleman 
also  informs  me  that  Oliver  {Encycl.  Method.,  v.  756)  calls  it  the 
Gicada  sanguinolenta,  whilst  Amyot  and  Serville  describe  it  as  the 
Huechys  sanguinea.  This  latter  name  is  redundant,  as  both  the 
genus  and  species  mean  bloody.  It  would  be  better  to  call  the 
Chinese  species  Huechys  vesicatoria.  One  Chinese  variety  is  called 
the  "ash-coloured  moth."  The  chu-hi  is  met  with  in  Sechiien, 
Shansi,  Honan,  and  Hupeh,  and  frequents  the  Ailanthus,  Broussonetia 
(Morus)  papijrifera  and  several  other  trees.  They  are  met  with  in 
great  quantities  in  autumn,  when  they  make  a  grinding  noise,  and 
are  collected  by  the  country  people,  who  sell  them,  fresh,  to  the 
druggists  at  a  few  pence  per  pound.  They  are  capable  of  raising  a 
blister,  but  are  much  less  powerful  than  the  Mylabris  cichorii,  with 
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whicli  they  are  combined  in  the  treatment  of  hydrophobia.  The 
legs  and  wings  are  removed,  and  the  bodies  only  used  for  medicinal 
purposes.  They  are  recommended  in  the  Pun-ts'au,  as  a  remedy  in 
barrenness,  impotency,  menstrual  disorders,  deficient  lochia,  lumbago, 
diseases  of  the  eye,  etc.  The  drug  is  curiously  directed  to  be  used 
as  a  vaginal  suppository  in  female  disorders.  It  is  combined  with 
olibanum,  arsenic,  sal  ammoniac,  and  rice  paste,  as  an  application  to 
struma  of  the  neck.  Their  use  in  hydrophobia,  along  with  the 
Mylahris,  to  produce  strangury,  is  in  accordance  with  Chinese  theory 
that  the  bite  of  mad  dog  impregnates  the  person,  who  is  not  safe 
until  the  delivery  of  a  foetal  dog  by  way  of  the  urinary  passages. 
Hydrophobia  is  with  them  the  climax  of  the  period  of  gestation,  and 
they  promote  parturition  by  giving  the  Huechys  and  the  Mylahris 
internally;  or,  rather,  they  endeavour  to  induce  abortion,  as  the 
drug  is  administered  in  wine  at  once  in  such  quantities  as  to  cause 
violent  strangury.  Along  with  the  blood  and  other  substances 
passed  by  the  patient  they  profess  to  find  a  little  dog.  The  Chinese 
doctors  reason  well  enough  that  dog-bitten  people  die,  and  may  be 
fairly  treated  after  any  extreme  fashion.  From  this  it  may  be 
gathered  that  the  people  die  after  the  remedy  even  more  promptly 
than  after  the  bite  alone.  The  drug  can,  therefore,  be  scarcely  re- 
commended for  trial  in  such  cases.  It  is  creditable  that  few  remedies 
are  highly  vaunted  in  Chinese  medical  works  for  a  malady  which  is 
not  common  in  China,  where  dogs  are  as  plentiful  and  plaguy  as  in 
Constantinople.  These  blistering  cicadas  keep  very  badly,  and, 
therefore,  often  disappoint  the  purchaser  in  China,  where  drugs  are 
badly  treated,  like  the  patients. 

Inefficacy  of  Immature  Cantharides.  (Pharm.  Journ.^  3rd  series, 
i.  158).  Recent  investigation  shows  that  young  cantharides  do  not 
possess  the  epispastic  property,  and  it  would  seem  that  in  medium- 
sized  insects  it  is  equally  wanting.  It  is  only  the  full-grown  insects 
that  will  raise  blisters.  Cantharidine  appears  not  to  bo  developed 
until  the  complete  maturity  of  the  insect.  In  purchasing  canthar- 
ides, therefore,  those  only  should  be  chosen  which  have  attained 
their  fall  growth. 

Newfoundland  Cod-Liver  Oil.  (Canad.  Pharm.  Journ.,  Oct.  1870, 
from  »S7.  John's  Teleyraph).  The  process  of  manufacturing  the  far- 
famed  cod-liver  oil  at  Portugal  Cove,  Newfoundland,  is  thus  de- 
scribed : — The  livers  of  the  cod  are  sold  by  the  fishermen  to  the 
manufacturer  of  the  oil,  at  the  rate  of  24  c.  a  gJiUon.  On  the  average 
it  requires  2^  gallons  of  liver  to  produce  a  gallon  of  oil.  The  livers 
are  first  carefully  washed,  and  must  be  "  cooked  "  at  once,  while 
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fresh.  They  are  first  put  into  a  large  tin  boiler.  This  is  plunged 
into  a  larger  iron  boiler  filled  with  hot  water,  the  water  not  being 
allowed  to  touch  the  livers,  which  are  thus  gently  steamed  till  a 
quantity  of  oil  is  floating  on  the  surface.  This  is  dipped  out,  and 
filtered  through  blanketing  first ;  then  twice  afterwards  it  is  filtered 
throutrh  baers  of  moleskin.  From  the  last  filtration  it  comes  out  of 
a  beautiful  crystalline  transparency,  and  without  any  unpleasant 
smell  or  taste.  The  oil  is  now  poured  into  60  gallon  casks,  and  for- 
warded to  the  exporting  merchant.  The  refuse  is  placed  under 
screw  presses,  and  the  remainder  of  the  oil  extracted.  This  is  not 
refined,  but  sold  as  common  cod  oil,  and  is  used  largely  on  railways 
for  lubricating  machinery.  The  cod-liver  oil  has  gone  up  in  price 
lately,  owing  to  the  immense  demand  for  it  in  Europe,  and  now  it  is 
sold  to  the  merchant  at  the  rate  of  130  cents  a  gallon.  Last  year 
330  tons  of  it  were  exported,  the  value  being  260  dols.  per  ton.  Of 
the  common  cod  oil,  unrefined,  4,521  tons  were  exported,  the  value 
being  144  dols.  per  ton.  So  plentiful  has  been  the  catch  of  cod  this 
year,  that  in  one  factory  2000  had  been  barrelled  before  the  season 
was  half  through.  The  men  who  handle  it  get  quite  a  liking  for  the 
oil.  A  little  dog  running  about  the  premises  laps  it  eagerly.  The 
secret  of  making  good  cod-liver  oil,  lies  in  the  application  of  the 
proper  degree  of  heat ;  too  much  or  too  little  will  seriously  injure 
the  quality.  Great  attention  to  cleanliness  is  also  necessary,  the 
filtering  bags  requiring  to  be  washed  thoroughly  every  day,  and  the 
troughs  scrubbed  out  with  great  care.  The  rancid  oil  that  is  often 
met  with,  is  the  produce  of  manufacturers  who  are  careless  about 
these  matters.  The  best  oil  is  made  in  the  way  above  described ; 
and  all  the  pretences  of  quacks  about  refining  it,  and  making  it 
palatable,  are,  it  is  declared,  mere  moonshine,  and  either  covers  for 
adulteration,  or  such  as  deprive  the  oil  of  its  medicinal  properties. 
There  is,  no  doubt,  an  enormous  amount  of  adulteration  practised  by 
the  retailers  of  cod-liver  oil,  but  it  is  maintained  that  it  is  not  done 
in  Newfoundland.  The  greater  part  of  the  oil  goes  to  London,  and 
there  it  is  "doctored."  The  writer  in  the  St.  John's  paper,  states 
that  were  a  person  with  competent  skill  and  capital  to  embark  in 
the  manufacture  in  Newfoundland  on  an  extensive  scale,  and  bottle 
the  oil  on  the  spot  for  the  retailers,  guarding  it  by  a  label  and  other 
securities,  and  guaranteeing  a  pure  article  of  the  best  quality,  his  oil 
would  speedily  take  the  lead  in  the  market. 

Koumiss  {Lancet,  Nov.  26th,  1870).  Koumiss  is  prepared  from 
mare's  milk,  a  beverage  which  the  nomadic  tribes  of  Bashkirs  and 
Tartars  drink  in  a  state  of  fermentation.     Dr.  Victor  Jagielski,  late 
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a  physician  of  the  Prussian  army,  has  been  led  to  consider,  in  com- 
mon with  many  physicians  of  Russia  and  Germany,  that  the  popular 
belief  of  these  people,  which  ascribes  their  exemption  from  consump- 
tion, bronchitis,  and  other  diseases,  to  the  almost  exclusive  use  they 
make  of  koumiss,  has  a  considerable  foundation  in  fact.  One  of  the 
first  persons  to  direct  attention  to  koumiss  as  a  dietetic  and  thera- 
peutical agent  was  Dr.  Grieve,  F.R.S.Ed.,  who  held  the  post  ot 
physician  to  the  Russian  army.  The  best  koumiss  is  manufactured 
in  the  government  of  Orenburg,  especially  on  the  large  estates  of 
Tstchoff,  in  the  village  of  Kilimow,  in  the  district  of  Beleber. 

Koumiss  institutions,  supported  by  the  Imperial  Government  of 
Russia,  are  now  existing  in  Samara,  under  Dr.  Postinkoff;  in 
Odessa,  under  Dr.  Levenson ;  and  in  Moscow,  under  Dr.  Stahlberg. 
These  establishments  are  preparing  their  koumiss  from  mare's  milk ; 
but  within  the  last  ten  years  institutions  have  been  foanded  nearer 
to  the  centre  of  Europe,  where  koumiss  is  prepared  from  cow's  milk, 
as  in  Warsaw,  under  the  management  of  Dr.  Przyslauski. 

In  St.  Petersburg,  and  many  other  towns  of  European  Russia, 
there  are  also  institutions  where  koumiss  is  prepared  from  cow's 
milk  by  workmen  brought  expressly  from  Tartary,  as  well  as  in 
Charlottenberg,  near  Berlin,  and  in  Ottenstein  in  Saxony. 

Drs.  Lersch,  Schwepp,  Wills,  and  Stahlberg  give  a  favourable 
opinion  as  to  its  effects  as  a  remedy.  When  a  Russian  physician 
advises  his  patient  to  take  koumiss,  the  latter  at  once  conceives  the 
idea  that  he  suffers  from  consumption;  and,  in  fact,  the  belief 
in  the  power  of  koumiss  in  this  disease  is  said  to  have  taken  such 
root,  that  patients  use  it  of  their  own  accord,  without  any  appeal  to 
medical  advice. 

Dr.  Jagielski's  object  in  publishing  his  pamphlet  is  to  get  the 
properties  of  this  remedy  tested  in  this  country.  The  chemical 
changes  set  up  in  the  preparation  of  koumiss  arise  out  of  the  milk- 
sugar  by  its  fermentation  into  alcohol,  carbonic  and  lactic  acids. 
The  trial  of  this  agent  at  the  Brompton  Consumption  Hospital  has 
been  too  limited  to  warrant  any  decided  opinion  as  to  its  value ;  but 
if  we  may  judge  from  the  highly  favourable  opinions  entertained  of 
its  virtues  by  various  physicians  abroad,  it  seems  deserving  of  atten- 
tion in  this  country. 

Maclay,  the  Russian  zoologist,  who  has  travelled  in  Tartary,  and 
is  conversant  with  the  use  of  koumiss  in  those  districts  where  it  is 
constantly  employed,  speaks  of  it  as  a  dietetic  and  restorative  agent 
of  great  value. 

We  should  be  glad  to  seo  an  extended  trial  made  of  this  agent  at 
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some  institntion  in  England  ;  bnt  the  difficnlty  is  that  it  is  almost 
impossible  to  separate  the  effects  arising  from  the  improved  diet 
which  phthisical  patients  receive  in  hospital  from  those  of  remedial 
agents.' 

Variability  in  the  Activity  of  Leaves.  M.  C.  Cooke,  M.A. 
(Pharm.  Journ.,  3rd  ser.,  vol.  i.,  p.  861.)  It  may  be  asked  with  reason, 
is  there  any  season  or  any  condition  which  so  influences  the  develop- 
ment of  active  principles  in  the  leaves  of  plants  as  materially  to 
affect  their  value  as  remedial  agents  ?  Undoubtedly  there  is,  but 
not  so  much  affecting  cultivated  as  wild  plants,  because  in  the 
former  the  conditions  are  more  uniform.  Setting  aside  all  question 
about  periods  of  flowering  or  fruiting,  or,  in  fact,  of  any  period  in 
the  history  of  any  individual  plant,  there  seems  to  be  one  very 
important  influence  which  is  very  much  ignored,  as  affecting  con- 
dition. This  may  be  illustrated  by  reference  to  an  example  in  which 
active  principles  are  developed  in  a  high  degree,  and  in  which  the 
opportunity  for  testing  is  easily  secured.  The  facts  which  seem  to 
manifest  themselves  clearly  and  unmistakably  in  tobacco  leaf,  may 
be  supposed  to  influence  belladonna  leaves,  stramonium  leaves,  and 
even  the  leaves  of  other  plants  not  in  the  least  allied  to  them. 

It  is  admitted  that  tobacco  grown  in  a  cold  climate  is  much 
stronger  than  that  grown  in  a  mild  one.  In  other  words,  active 
principles  are  more  concentrated  in  leaves  grown  in  cold  climates, 
where  the  vegetation  is  less  vigorous,  than  in  warm  ones.  When 
the  tobacco  plant  is  forced  on  to  a  rapid  growth,  with  a  plentiful 
supply  of  moisture,  the  leaf  is  found  to  contain  less  of  its  charac- 
teristic principles  than  when  stunted,  starved,  and  but  slowly 
developed. 

Not  only  is  this  true  of  tobacco,  but  it  is  true  also  of  other  plants 
which  have  been  tested.  It  is  true  of  cultivated  celery  that  the 
petioles  and  leaves  are  much  more  strongly  flavoured  when  grown 
slowly  than  when  grown  rapidly,  and  under  favourable  conditions  of 
soil  and  moisture.  Except  as  they  influence  rapidity  of  growth,  it 
is  very  doubtful  whether  the  chemical  constituents  of  a  soil  affect  in 
any  appreciable  degree  the  active  principles  of  leaves. 

Take  another  example,  although  not,  perhaps,  quite  so  pertinent. 
In  a  very  dry  season,  or  when  growing  in  very  dry  localities,  the 
leaves  of  the  common  nettle  are  much  more  highly  charged  with 
their  irritating  poison  than  when  grown  rapidly,  in  a  wet  season,  or 
in  a  moist  locality. 

From  these  and  similar  instances,  therefore,  we  are  led  to  the 
conclusion  that  rapid  growth,  with  a  plentiful  supply  of  moisture,  is 
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least  favourable  to  the  development  of  those  properties  in  leaves 
which  are  of  value  in  medicine.  Whether  this  principle  holds  good 
with  glandular  plants,  secreting  essential  oil,  such  as  the  Lahiatce, 
we  are  not  prepared  to  affirm  from  actual  experience.  The  inference 
is,  that  leaves  grown  in  a  dry  season  would,  ceteris  paribus,  be  more 
active  than  leaves  grown  in  a  wet  one ;  that  plants  grown  in  a  damp 
situation,  or  a  rich,  stimulating  soil,  would  be  milder  than  those 
grown  under  less  favourable  conditions.  In  fact,  we  have  found  the 
leaf  of  Anim  maculatum  to  vary  considerably  in  its  biting  acrid 
properties  in  proportion  to  its  development.  Leaves  from  large 
rapidly  growing  plants  in  moist  situations  are  by  no  means  so  acrid 
as  the  small  leaves  of  stunted  plants  growing  on  dry  banks.  This 
is  an  experiment  which  any  one  can  perform  for  himself  during  a 
country  stroll. 

It  would  be  of  interest  to  ascertain  by  careful  analysis  what  is  the 
difference  in  the  proportions  of  the  constituents  of  such  leaves  as 
belladonna  and  stramonium,  grown  under  the  two  conditions  of 
vigorous  and  retarded  vegetation.  The  very  rough  test  applied  to 
the  leaves  of  arum,  and  the  inexact  one  applied  to  tobacco,  indicate 
strongly  enough  that  there  must  be  a  very  appreciable  difference ; 
but  this  is  in  itself  insufficient,  it  should  be  determined  what  is  the 
difference  ;  and  we  have  no  doubt'it  will  be  sufficient  to  account  for 
much  of  the  variability  in  the  action  of  leaves. 

A  less  important  circumstance,  but  one  which  should  not  be  lost 
sight  of  in  this  connection,  is  the  difference  between  fully  matured 
and  young  leaves  from  the  same  plant.  There  can  be  no  doubt  that 
there  is  a  difference,  but  the  proportion  of  young  leaves,  weight  for 
weight,  to  mature  leaves  will  not  be  great  when  dried,  because  the 
larger  percentage  of  water  in  young  leaves  will  reduce  the  dispropor- 
tion, as  well  as  the  excess  of  mature  leaves  which  wnll  be  collected 
from  a  full  grown  plant,  over  immatured  ones. 

From  these  suggestions  it  seems  to  us  that  the  pharmacologist 
may  collect  some  of  the  causes  that  influence  the  variability  in 
activity  of  leaves  gathered  and  dried  indiscriminately.  It  is  quite 
possible  that  in  some  instances  foliaceous  drugs  have  been  con- 
demned for  their  uncertainty,  when  the  fault  has  really  been  trace- 
able to  an  unsystematic  and  indiscriminate  mode  of  collection.  The 
results  of  recent  experiments  on  the  influence  of  climate,  soil,  moist- 
ure, and  other  external  circumstances,  upon  the  development  of  active 
principles  and  aroma  in  tobacco  leaves,  incline  us  to  the  opinion  that, 
not  only  in  that  instance,  but  in  many  others,  the  circumstances 
and  their  influences  have  been  too  much  forgotten  or  ignored. 
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On  the  Metamorphoses  and  Migrations  of  the  Proximate  Principles 
in  Herbaceous  Vegetables.  P.  P.  Deherain.  {Jmirn.  Pharm.  (4) 
xiii.,  16,  Sind  Jmtrn.  Chem.  Soc,  ix.,  577,  1871.)  The  anther  of  this 
memoir  states  that  the  proximate  principles  of  vegetables  migrate 
from  the  older  to  the  more  newly  formed  leaves,  and  that  this  migra- 
tion is  associated  with  a  transformation  of  glucose  into  cane-sugar, 
whilst  when  the  seed  is  formed,  the  cane-sugar  is  converted  into 
starch  and  the  albumen  into  gluten — both  insoluble.  In  this  way 
the  conversion  of  soluble  into  insoluble  principles,  and  the  ac- 
cumulation of  substances  in  the  seed  is  accounted  for ;  and  it  is 
illustrated  by  the  following  experiment: — If  a  porous  vessel  con- 
taining distilled  water  be  placed  in  another  vessel  containing  a  solu- 
tion of  cupric  sulphate,  the  salt  penetrates  by  diffusion  into  the 
inner  vessel.  If  then  a  few  drops  of  baryta- water  be  added  to  the 
inner  vessel,  the  salt  is  precipitated,  the  equilibrium  is  disturbed,  and 
a  new  portion  of  cupric  sulphate  diffuses  into  the  inner  vessel.  The 
salt  may  be  again  precipitated  by  baryta- water,  and  the  operations 
repeated  till  eventually  the  whole  of  the  cupric  sulphate  will  have 
passed  into  the  porous  vessel  and  there  have  been  precipitated. 

Analysis  of  the  Berries  of  Berberis  vulgaris.  ByE.  Lenssen. 
(Deutsch.  Ghem.  Gesells.,  in.  966.) 

The  following  is  the  analysis  of  the  ripe  berries  : — 

Grape-sugar 3'57 

Free  acid 6-62 

Vegetable  albumen 0*51 

Soluble  precipitates 1*37 

Ashes 0-96 

Total  of  matters  soluble  in  water 13-035 

Stones 8-04 

Skin  and  cellulose 2-56 

Pectose        1-69 

Ashes  of  all  insoluble  matters 0-36 

Percentages  of  insohibles .     12-296 

Watery  juice  . 74-675 


100-000 


The  free  acid  proved  to  be  chiefly  hydric  malate.  Neither  citric, 
nor  tartaric,  nor  acetic  acid  could  be  detected.  The  circumstance, 
that  these  berries  contain  only  malic  acid,  and  this  in  rather  good 
quantity,  makes  it  advisable  to  employ  them  for  the  production  of 
malic  acid. 
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OpiTim  Trade  and  Cultivation  in  China.  J.  R.  Jackson, 
A.L.S.  (Pharm.  Journ.,  3rd  series,  i.,  782)  : — It  is  interesting  to 
note  to  wbat  extent  the  cultivation  of  the  poppy  for  the  pro- 
duction of  opium  varies  in  different  districts  of  China.  From 
time  to  time  its  growth  has  been  forbidden  by  proclamations  from 
the  emperor,  the  penalty  for  growing  it  being  death.  Small 
quantities  have  been  nevertheless  constantly  grown :  for  instance, 
ten  years  ago  all  the  opium  that  was  produced  in  Szechuen  was 
grown  in  small  patches  of  gardens,  ostensibly  for  the  amusement  of 
the  owners,  but  specially  for  the  value  of  the  crop.  It  is  a  fact  that 
though  the  proclamation  is  still  in  effect,  the  executive  authorities 
have  found  it  necessary  to  take  no  official  cognizance  of  the  existence 
of  the  plants  ;  and  it  is  significant  of  the  impotence  or  the  venality 
of  the  Chinese  authorities,  or  the  discord  between  the  imperial  and 
provincial  governments,  that  the  white  poppy  fields  may  be  seen  on 
the  most  conspicuous  places  on  the  great  river  route,  while  the  culti- 
vation of  it  is  nominally  punishable  with  death.  That  the  cultiva- 
tion of  opium  in  China  is  actually  increasing  cannot  be  denied, 
though  it  is  still,  in  some  districts,  planted  with  great  secrecy ; 
small  patches  of  land  under  its  cultivation  being  hidden  by  fields  of 
tall  millet,  and  when  so  situated  are  quite  safe  from  any  interference 
from  revenue  officers. 

Notwithstanding  the  increase  in  the  production  of  Chinese  opium, 
and  the  consequent  decrease  during  the  past  year  or  two  of  the  im- 
portation into  China  of  the  Indian  drug,  the  question  still  remains 
whether  the  native  will  drive  the  Indian  produce  out  of  the  market, 
or  depress  the  latter  so  much  as  to  seriously  affect  its  importation 
and  price.  In  point  of  strength  or  flavour  the  Indian  is  far  superior 
to  the  Chinese,  the  latter  averaging  40  per  cent,  less  in  price.  It  is 
its  cheapness  that  is  one  of  its  chief  recommendations  in  the  Chinese 
market,  and,  being  purchased  at  such  a  reduced  price,  it  is  often 
mixed  with  the  Indian  drug. 

With  regard  to  the  conditions  under  which  Indian  opium  now 
enters  the  Chinese  market,  the  following  notes  contained  in  a  recent 
report  on  the  subject  will  better  explain  them  than  any  words  of  our 
own : — 

"  Malwa  opium  is  cultivated  by  native  growers  in  the  province  of 
Malwa  and  the  adjacent  and  central  provinces  of  India, — the  land 
upon  which  the  crops  are  grown  paying  to  the  Government  the 
customary  ground-rent.  The  farmers,  upon  gathering  in  their  crops, 
offer  the  juice  of  the  poppy  daily  upon  the  nearest  country  markets, 
and  it  is  there  purchased  by  other  natives  {who  may  be  denomi- 
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nated  packers),  who,  in  their  turn,  pack  the  drug  in  balls,  and  thus 
prepare  it  fpr  transmission  to  Bombay.  These  packers  then  sell  the 
opium,,  thus  prepared,  to  other  native  merchants,  who  purchase  it 
especially  for  sale  upon  the  market  of  Bombay,  where  exporting  and 
foreign  merchants  buy  it  for  shipment  to  China,  etc.  The  importing 
Bombay  merchant,  before  attempting  to  take  the  drug  to  Bombay 
from  the  hand  of  the  packer,  has  first  to  procure  a  pass  from  the 
Government  treasury,  costing  600  rupees  per  chest,  which  passes 
free  the  opium  from  further  taxation  m  transitu,  certifying  that  the 
drug  has  paid  its  duty.  Upon  reaching  the  market  in  Bombay,  as 
aforesaid,  it  is  purchased  by  the  exporting  merchants,  who,  before 
.operating,  naturally  base  their  calculations  on  the  China  demand  and 
quotations ;  and  thus  the  market  in  Bombay,  and  necessarily  through- 
out the  producing  districts,  is  governed  by  the  market  of  China. 
The  quantity  placed  under  cultivation  by  the  growers  is  also  almost 
entirely  dependent  upon  the  demand,  both  of  the  present  as  well  as 
of  the  preceding  season ;  and  thus  the  crops  usually  range  from 
35,000  to  50,000  chests  per  annum.  No  opium  is  allowed  by  the 
English  Government  to  be  reimported  into  India.  It  may  be  as  well 
here  to  state  that,  during  the  past  three  or  four  years,  the  demand 
for  China  having  decreased,  the  cultivation  in  India  has  been 
lessened  in  like  degree. 

"  Of  the  Bengal  drug  there  are  two  descriptions, — one,  called 
Patna  (produced  in  the  province  of  Behar),  and  the  other  Benares, 
from  the  province  of  that  name,  where  it  is  grown.  Both  descrip- 
tions are  cultivated  entirely  by  the  Government  itself,  which  em- 
ploys men  for  the  special  purpose  of  cultivating  the  poppy,  collecting 
the  juice,  inspecting  and  packing  it  into  balls.  The  drug  is  sup- 
posed to  cost  the  Government,  laid  down  in  Calcutta,  400  rupees  per 
chest.  On  arrival  of  the  drug  into  the  Government  go  downs  at 
Calcutta,  it  is  sold  by  public  auction,  in  lots  of  five  chests,  to  the 
highest  bidder.  On  the  fall  of  the  hammer,  the  buyer  has  always 
the  option  of  there  and  then  securing  as  many  succeeding  lots  as 
he  wishes  at  the  same  rate  as  the  lot  he  has  just  bought.  The 
purchaser  of  any  parcels  has  to  pay,  on  the  fall  of  the  hammer, 
bargain  money  at  the  rate  of  Ks.  50"100  per  chest,  and  the  balance 
of  purchase  money  within  a  fortnight.  It  is  not  compulsory, 
however,  to  take  immediate  delivery  of  the  opium,  as  the  Govern- 
ment allow  it  to  remain,  free  of  warehouse  charge,  for  an  indefinite 
period. 

"  These  auctions  take  place  once  every  month,  a  limit  of  400 
rupees    per    chest   being   placed    on    the    drug;    therefore,  all   it 
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realizes  over  and  above  this  price  goes  towards  increasing  the  re- 
venue, and  is  a  profit  to  the  Government.  The  crop  is  apportioned 
in  equal  quantities  to  each  month  for  public  competition,  and  its 
extent  is,  in  a  great  measure,  regulated  by  the  demand,  as  in  the 
case  of  Malwa.  No  private  individuals  are  allowed  to  store  opium 
in  these  godowns ;  all  so  found  is  looked  upon  as  smuggled,  and 
confiscated.  When  a  buyer  wishes  to  export  his  purchases,  they 
are  shipped  for  him  by  the  Government  agent,  and  delivery  cannot 
be  taken  in  Calcutta. 

"  About  fifty  years  ago,  when  Patna  opium  had  been  introduced 
and  had  made  some  way  in  Szechuen  and  the  neighbouring  pro- 
vinces, it  fetched  double  its  weight  in  silver,  and  the  people  smoked 
it  cut  in  slices  and  rolled  up  in  paper  like  a  cigar.  At  the  present 
time  there  seems  little  doubt  but  that  its  consumption  is  increasing 
rapidly,  more  especially  among  the  labouring  classes.  It  is  said 
that  already  eight  men  out  of  every  ten  smoke  it,  and  quite  one-half 
of  the  women.  Irrespective  of  the  moral  bearings  of  the  subject, 
there  can  be  no  doubt  that  if  a  general  and  open  system  of  poppy 
cultivation  were  allowed  in  China,  it  would  become  a  highly  re- 
munerative branch  of  agriculture." 

Opium  Trade  in  China.  P.  L.  Simmonds  (Pharm.  Journ., 
3rd  series,  i.  361)  : — Few  are,  perhaps,  aware  of  the  enormous 
trade  still  carried  on  in  opium  from  India  to  China ;  and  .what 
is,  probably,  even  less  generally  known,  is  that  the  poppy  is 
largely  cultivated  in  China  itself,  and  that  the  native  drug  is 
beginning  to  replace  much  of  the  Malwa  opium.  Mr.  R.  Fortune 
saw  the  poppy  extensively  grown  in  China  for  the  purpose  of  in- 
spissating the  juice,  but  was  able  to  form  no  estimate  of  the  quantity 
actually  grown.  We  have,  however,  confirmatory  recent  evidence  of 
the  extension  of  the  culture  and  production  in  China.  More  than 
thirty  years  ago  it  was  stated  in  the  Chinese  Repository^  on  the  testi- 
mony of  the  counsellor  Choc  Tsun,  that  in  his  native  province, 
Yunnan,  the  poppy  was  cultivated  all  over  the  hills  and  open 
country,  and  that  the  quantity  of  opium  annually  produced  there 
could  not  bo  less  than  several  thousand  chests.  Indian  opium  now 
brings  in  an  avemge  annual  gross  revenue  to  the  Indian  Government 
of  about  £8,200,000. 

The  valne  of  the  opium  shipped  from  India  to  China  in  the  last 
ten  years  is  thus  given  in  the  official  statistics ;  from  which  it  will 
be  seen  that  the  average  annual  import  has  not  varied  very  greatly 
in  the  two  quinquennial  periods,  although  there  are  alternate  high 
and  low  years,  and  the  price  fluctuates  much : — 
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1860 9,054,394 

1861 10,184,713 

1862 10,553,912 

1863 12,494,128 

1864 10,756,093 

Total 53,043,240 


18G5 9,911,804 

1866 11,122,746 

1867 10,431,703 

1868 12,309,915 

1869 10,695,654 


Total 54,471,822 


Average £10,608,648  Average £10,894,364 

In  1856,  the  consumption  of  Indian  opium  in  China  was  about 
82,000  chests  of  140  lb.  each,  but  this  was  exceptionally  large. 

In  his  report  upon  the  trade  of  Tien-tsin  for  1866,  our  consul 
drew  attention  to  the  fact  that  the  increase  in  the  importation  of 
opium  in  that  and  the  previous  year  had  been  immediately  preceded 
by  an  imperial  edict,  issued  on  the  28th  April,  1865,  which  pro- 
hibited the  cultivation  of  the  poppy  throughout  the  empire.  He 
stated  that  though,  at  first,  the  operation  of  this  edict  was  beneficial 
to  the  trade  in  foreign  opium,  the  poppy  was  still  grown  extensively, 
and  the  prohibition  would  prove  inefiectual.  That  such  has  hitherto 
been  the  result  is  proved  by  the  fact  of  another  edict  having  been 
issued  on  the  31st  January,  1869,  redirecting  all  viceroys  and  gover- 
nors to  cause  proclamations  to  be  issued,  forbidding  altogether  the 
cultivation  of  the  poppy,  which  is  stated  to  have  been  introduced 
from  Kan-suh  into  Shen-si  and  Shan-si,  and  afterwards  grown  in 
the  provinces  of  Kiang-su,  Honan,  and  Shan-tung,  The  ground  of 
objection  to  the  poppy,  and  even  to  potato  culture,  stated  in  the 
edicts,  is  that  they  withdraw  land  from  the  cultivation  of  rice  and 


There  is  little  doubt  that  the  competition  of  native-grown  opium 
has  had  much  to  do  with  the  declining  price  of  the  foreign-grown 
since  1866,  and  that  at  the  same  time  the  increased  production  ot 
the  native  has  lessened  the  importation  of  Indian  opium. 

At  Tien-tsin,  since  1866,  it  is  certain  that  a  yearly  diminishing 
importation  has  accompanied  a  yearly  falling  price,  plainly  indicat- 
ing a  decreasing  demand  for  foreign  opium.  There  is  no  evidence, 
however,  according  to  Mr.  Consul  Mongan,  of  the  decrease  of  opium 
smoking,  but  rather  of  its  increase  ;  and  therefore  it  may  fairly  be 
inferred  that  the  quantity  of  native  opium  has  so  much  increased,  or 
its  quality  so  much  improved  of  late,  as  to  have  shut  out  a  consider- 
able amount  of  the  Indian  drug.  This  inference,  too,  is  much 
strengthened  by  the  reference  which  the  late  edict  makes  to  the 
spread  of  poppy  culture  over  northern  China. 
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In  addition  to  tlie  provinces  emimerated  in  the  edict,  there  is  also 
ample  evidence  of  extensive  poppy  cultivation  in  other  parts  of  the 
Chinese  empire.  It  seems  to  have  been  carried  on  for  many  years 
in  the  extreme  south-west,  in  the  province  of  Yunnan,  the  largest 
portion  of  which  has  thrown  off  its  allegiance,  and  is  now  a 
practically  independent  kingdom. 

Sze-chuen  has  also  been  for  many  years  a  great  poppy  province, 
and  the  drug  produced  there  very  perceptibly  affects  the  market  at 
Hankow.  When  Lord  Elgin  visited  that  city  in  1858,  he  stated 
(Blue  Book,  1859,  page  443)  that  he  saw  there  "  shops  where  native 
opium  was  openly  advertised  for  sale."  Mr.  T.  T.  Cooper,  in  some 
notes  on  his  travels  towards  India  through  Central  China,  speaking 
of  Sze-chuen,  says,  "  In  spring  the  country  was  white  with  the 
flower  of  the  opium  poppy,  now  one  of  the  staple  productions  of  the 
province ;"  and  Mr.  A.  Wylie,  the  well-known  Sinologue,  who  has 
travelled  lately  in  the  same  province,  says  in  a  letter,  "  One  fact  I 
can  vouch  for,  and  that  is  the  widespread  use  of  the  drug,  and  con- 
sequent degradation  of  the  people.  It  was  pitiable  to  see  the  victims 
of  this  practice  coming  to  us  to  ask  for  relief,  and  desiring  to  be 
cured,  and  such  were  by  no  means  confined  to  the  lower  classes.  I 
believe  the  practice  in  Sze-chuen,  as  elsewhere,  is  very  widespread 
among  the  literary  and  governing  class.  From  all  the  information 
we  could  gather,  it  commenced  in  this  province  within  twenty  or 
thirty  years  past.  In  the  '  Statistical  Account  of  Sze-chuen,'  pub- 
lished in  1817,  which  gives  a  detailed  list  of  the  productions  of  the 
province,  the  poppy  is  not  named.  I  do  not  remember  seeing  any 
foreign,  though  it  is  sold  there,  but  at  every  market  the  farmers 
bringing  in  their  little  lumps  of  native  production  were  always  to 
be  met  with.  As  far  as  I  could  learn,  the  price  ranged  from  140  to 
250  cash  the  tael  weight." 

Another  vast  region,  not  mentioned  in  the  edict  of  18G9,  in  which 
poppy  culture  has  been  spreading  rapidly  within  the  last  few  years, 
is  Eastern  Mongolia  and  Central  and  Northern  Manchuria,  the  drug 
thence  brought  down  to  the  coast  competing  with  Indian  opium  in 
the  Newchwang  market.  Thus,  in  the  provinces  of  Yunnan,  Sze- 
chuen,  Shen-si,  Kansuh,  Shan-si,  Honan,  Shan-tung  and  Kiang-su- 
{16  well  as  in  Manchuria  and  Mongolia,  native  opium  is  produced ; 
and  that  its  consumption  by  the  Chinese  is  lessening  the  demand  for 
the  Indian  drug,  would  seem  to  be  indicated  by  the  fact  that  in  1868 
the  total  importation  of  the  latter  was  less  than  it  had  been  in  1867 
by  4789  chests,  representing  a  value,  at  the  average  ruling  rate,  of 
nearly  two  millions  sterling. 
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These  figures  are  given  in  a  letter  that  was  published  in  the 
North  China  Daily  Neivs  of  the  22nd  February,  18G9. 

Chinese  Native  Opium.  (Pharm.  Journ.,  3rd  series,  i.,  604). 
In  confirmation  of  the  foregoing  remarks  on  the  extensive  pro- 
duction and  consumption  of  native  opium  in  China,  the  follow- 
ing details  may  be  given.  They  are  from  a  detailed  report  of 
an  inland  journey  made  by  Mr.  Moss  at  the  expense  of  the 
Hongkong  Chamber  of  Commerce,  presented  to  the  Chamber  in 
November,  1870.  The  information  is  therefore  recent,  and  may  also 
be  considered  authentic.  It  is  not  likely  to  see  the  light  in  the 
official  British  consular  reports  for  some  time  to  come.  Although 
all  the  foreign  opium  which  is. smoked  in  the  country  pierced  by  the 
"West  River  is  smuggled,  and  there  is  no  means  for  estimating,  even 
approximately,  the  quantity  actually  imported,  it  is  impossible  to 
arrive  at  any  other  conclusion  than  that  in  proportion  to  the  con- 
sumption of  the  native  drug  it  is  trifling  and  unimportant.  In  the 
opium  shops  of  Wuchaupu,  and  in  all  the  towns  to  the  westward, 
the  foreign  drug  is  rarely  asked  for,  and  that  from  Ynnnan  is 
exclusively  smoked.  What  little  foreign  is  used  is  Bengal,  brought 
ball  by  ball  np  the  river  to  Wuchau,  and  overland  to  the  towns 
beyond  from  Vakpoi.  Its  price  in  the  first  week  in  July  at  the 
former  city  was  5  dollars  per  catty,  or  about  15  dollars  per  ball.  At 
Tsnnchaupu,  in  June,  the  price  was  5*10  dollars  per  catty,  and  at 
Hwangchau  a  little  over  5  dollars,  or  about  600  dollars  per  chest. 
The  prepared  drug  was  to  be  obtained  at  from  4  mace  8  candareens 
to  5  mace  5  candareens  per  tael  weight,  the  average  being  about  5 
mace  per  tael.  Yunnan  opium,  on  the  other  hand,  was  being  re- 
tailed at  from  3  mace  6  candareens  to  4  mace  per  tael  weight, 
according  to  its  purity  and  quality.  A  common  kind  was  purchas- 
able at  3  mace.  The  raw  drug  is  in  round  flat  casks,  about  6  inches 
in  diameter,  by  about  2  inches  thick,  weighing  from  12  to  20  taels, 
and  more  or  less  adulterated  with  gritty,  earthy  matter.  It  was 
sold  at  from  18  to  20  taels  per  100  taels  weight;  and  old  drug  in 
the  first  week  of  July  was  selling  at  "Wuchaupu  at  12|  taels. 
These  rates  were  considered  high.  In  the  previous  year  the  drug 
had  been  as  low  as  15  taels  per  lUO  taels  weight.  From  15  to  20 
taels  per  100  taels  weight  is  equivalent  to  335  to  445  dollars  per 
picul  (133f  lbs.). 

Although  it  is  smuggled  into  the  country,  and  the  very  heavy 
exactions  it  is  subjected  to  are  evaded,  the  price  of  the  Indian  pro- 
duction, as  compared  with  that  of  the  native-grown  commodity,  is 
so  high  as  practically  to  exclude  it  from  consumption ;  and  inquiry 
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leads  to  the  conclusion  that,  unless  the  price  be  reduced  to  approach 
closely  to  that  of  the  latter,  its  superior  quality,  stronger  flavour, 
and  greater  narcotic  power  will  fail  to  obtain  for  it  an  increased 
demand.  It  does  not  appear  that  foreign  opium  has  ever  been 
smoked  in  these  regions  by  the  bulk  of  the  people  ;  and  if  the 
statements  of  old  smokers  and  of  shopkeepers  are  to  be  credited, — 
and  there  seems  to  be  no  reason  for  discrediting  them, — it  cannot 
but  be  believed  that  for  at  least  two  generations  native-grown  opiam 
only,  from  the  province  of  Yunnan,  has  been  almost  solely  con- 
sumed. There  is  nothing  to  show  that  its  issue  has  increased ;  on 
the  contrary,  it  is  obvious  that  the  opposite  must  have  been  the 
case  from  the  destruction  of  large  cities,  the  diminution  of  the 
population  generally  over  the  country,  consequent  on  the  Taeping 
rebellion,  and  from  the  state  of  warfare  which  has  existed  during 
the  past  fifteen  years  and  longer  in  the  Yunnan  province,  and  which 
is  reported  to  have  devastated  it.  Considering  the  proximity  of 
this  portion  of  the  empire  to  Canton,  it  is  a  significant  fact  that 
foreign  opium  has  not  entered  into  general  use ;  and  there  can  be  no 
doubt  that  in  the  habituated  taste  of  the  native  smokers  the  foreign 
drug  has  had  to  contend  against  an  influence  nearly,  if  not  quite,  as 
powerful  as  its  own  high  cost. 

The  imputations  which  have  been  directed  against  the  foreign  trade 
in  this  article,  in  so  far  as  it  has  aflected  this  part  of  China,  are 
disproved  most  convincingly  by  a  journey  up  the  West  River.  In 
no  city,  town  or  market  village  he  enters  will  the  traveller  find  the 
foreign  opium  consumed  by  the  inhabitants ;  and  in  Kwangse,  in 
only  a  few  shops  of  the  largest  cities,  will  he  succeed  in  meeting 
with  it  at  all.  The  further  he  pushes  inquiry,  the  more  firmly  will 
he  entertain  the  conviction  that  opium- smoking  has  been  a  habit 
common  over  the  country  from  a  period  anterior  to  the  present 
century,  and  that  the  supply  has  been  met  by  native  production. 
To  impute  its  introduction  into  this  portion  of  the  country  to  the 
foreign  opium  trade  is  to  assert  what  will  appear  to  be  positively 
contradicted  by  facts. 

Opium  Cultivation  in  Wiirtemberg.  (Pharm.  Journ.j  3rd  series,  i., 
;502,  from  Gcwcrh.  au8  Wiirtemberg.)  Herr  Jobst  states  in  his 
report  the  results  of  this  year,  as  follow  : — 

Though  large  quantities  of  poppies  were  sown  last  spring,  the 
crop  rarely  did  well  in  consequence  of  the  continued  dry  weather. 
ThiH  alone  put  an  end  to  any  prospect  of  considerable  development 
in  opium  cultivation  for  the  present  year,  and  the  scarcity  of 
labourers  at  the  time  of   gathering  was  for  a  time  a  further  hin- 
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drance.  Subsequently,  when  the  influence  of  the  war  had  driven 
many  to  this  work,  the  best  time  for  collection  was  past,  and  the 
poppies  ripened  too  quickly,  owing  to  the  great  heat. 

On  the  contrary,  the  price  of  the  new  Asiatic  opium  admitted  of 
the  best  Wiirtemberg  opium  fetching  as  much  as  345.  per  pound. 
At  this  price  the  earnings  of  a  labourer  would  amount  to  25.  6d.  a 
day,  which  is  good,  considering  that  old  men,  women,  and  children 
could  be  employed  for  the  purpose. 

The  opium  of  this  year  is  much  superior  to  that  previously  grown. 
The  amount  of  morphia  it  contains  is  12  per  cent.,  even  in  samples 
that  are  somewhat  moist. 

Opium  Cultivation  in  Australia.  J.  S.  Ward  (Pharm,.  Journ.,  3rd 
series,  i.,  543.)  The  large  sums  paid  as  duty  on  all  opium  imported 
into  Australia,  has  caused  the  experiment  of  growing  poppies  for  the 
production  of  opium  to  be  tried  for  two  or  three  years  in  different 
parts  of  the  colony  of  Victoria  with  good  success.  The  product 
has  been  of  a  tolerably  uniform  quality,  and  the  samples  have 
yielded  variable  quantities  of  morphia. 

The  author  received  a  sample  of  the  opium,  together  with  the 
following  remarks  from  Mr.  Francis,  a  Melbourne  pharmaceutist  :* 

"  The  poppies,  from  which  the  present  sample  was  extracted,  were 
grown  in  Gripps'  Land,  a  vast  tract  of  country  forming  the  south- 
east portion  of  the  colony  of  Victoria.  The  land  taken  up  was  one 
quarter  acre.  The  plants  were  placed  nine  inches  apart,  in  rows  two 
feet  six  inches  from  each  other.  They  were  planted  in  July,  the 
opium  was  extracted  in  the  December  following.  Each  plant  attained 
a  height  of  from  five  to  six  feet,  the  number  of  capsules  on  each 
averaging  ten.  The  mode  of  gathering  was  as  follows  : — The  cap- 
sules were  nicked  in  the  afternoon  of  the  day  by  one  person,  another 
following  immediately  after,  gathering  the  drops  as  they  fell.  The 
liquor,  being  very  thick,  was  then  placed  in  tin  dishes  and  exposed 
to  the  sun,  till  a  proper  consistence  was  attained.  The  gross  yield 
of  opium  from  the  quarter  acre,  of  the  consistence  of  the  sample  sent, 
was  14  lbs.  weight.  You  will  notice  that  the  mode  of  collecting  is 
somewhat  different  to  that  spoken  of  by  Pereira,  and  it  was  found 
better  to  collect  towards  evening  than  in  the  morning,  on  account 
of  the  heavy  morning  dews. 

"  I  have  seen  other  samples  of  opium  prepared  and  grown  in  the 
colony,  but  got  up  more  closely  to  resemble  the  ordinary  article  of 
commerce ;  they  compared  very  unfavourably  with  the  one  sent. 

*  Eead  at  tH^  Evening  Meeting  of  tte  Pharmaceutical  Society,  Jan.  4,  1871. 
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"  I  miglit  perhaps  mention  that  I  paid  525.  per  lb,  for  the  opium ; 
bnt  I  bonght  it  rather  on  account  of  its  novelty  than  for  any  other 
reason.  I  have  not  yet  used  it  in  business,  nor  tested  it,  so  as  to 
arrive  at  any  conclusions  as  to  its  commercial  value. 

"  All  imported  opium  is  subject  to  a  duty  of  IO5.  per  lb." 

This  opium,  when  first  received,  was  of  a  light  brown  colour,  and 
in  appearance  like  a  well-made  hard  extract,  but  on  keeping  became, 
like  other  opiums,  much  harder  and  darker ;  when  quite  dry,  it 
breaks  with  a  smooth  regular  fracture.  These  characters  are 
explained  by  its  being  a  pure  dried  juice. 

Its  odour,  which  is  very  fine  and  marked,  is  similar  to  that  of 
Smyrna  opium,  but  scarcely  so  powerful.  Cold  water  takes  up  46 
per  cent,  of  soluble  matter.  A  tincture  made  according  to  Pharma- 
copoeia is  of  a  very  light  colour,  being  no  darker  than  the  tincture 
of  myrrh. 

The  most  important  character  of  this  sample  is  its  richness  in 
morphia.  On  submitting  it  to  quantitative  analysis  I  obtained  the 
following  result : — 

Morphia 9  per  cent. 

Narcotine 4    „      ,, 

Meconic  acid 6   ,,      ,, 

I  have  not  examined  it  for  any  other  alkaloids,  not  having  a 
sufficient  quantity  of  the  sample  to  work  on.  I  can  only  find  one 
report  of  an  analysis  of  this  opium,  namely,  by  Mr.  Bosistoe,  of 
Richmond,  who,  in  a  paper  read  before  the  Royal  Society  at  Mel- 
bourne, stated  that  it  contained  10  per  cent,  of  morphia  and  3  of 
narcotine. 

By  these  characters,  it  will  be  seen  that  Gipps'  Land  opium  will 
compare  favourably  with  the  best  Smyrna ;  and  it  cannot,  I  think, 
be  doubted  that  its  more  extensive  cultivation  in  this  district  would 
prove  a  source  of  large  increase  to  the  revenue  of  the  colony,  and, 
consequently  of  great  advantage  to  its  inhabitants,  while,  at  the  same 
time,  it  will  supply  us  with  another  new  and  important  source  of 
tin's  valuable  drug. 

Opium  Cultivation  in  America.  G.  W.  Kennedy.  (Amer.  Journ. 
of  Fharm.f  xliii.,  6.)  In  a  letter  to  the  editor  of  the  American  Journal 
of  Pharmacy,  G.  W.  Kennedy  informs  him  that  he  has  procured  poppy 
seed  from  abroad,  and  supplied  it  to  a  friend  in  Illinois,  with  a  view 
of  trying  an  experiment  in  opium  culture.  The  seeds  were  planted 
in  rows  two  and  a  half  feet  apart,  in  well-manured,  rather  dry  soil, 
and  in  moist  soil.     The  seed  sown  in  the  wet  soil  failed.     The  plants 
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received  good  garden  culture,  and  attained  a  height  of  three  feet. 
After  the  petals  had  fallen,  and  the  capsule  attained  some  size, 
horizontal  incisions  were  made  around  the  capsules  in  the  afternoon, 
and  the  exudation  removed  in  the  morning  and  dried  in  the  sun. 
Some  of  the  capsules  failed  to  yield  any  juice,  owing  to  the  wound 
being  too  deep,  and  the  juice  passing  into  the  cavity  of  the  capsule. 
The  yield  of  opium  was  small,  many  of  the  plants  being  imperfect. 
Mr.  Kennedy  made  a  partial  examination  of  it,  and  detected  meconic 
acjd ;  and  when  treated  by  Mohr's  process,  with  subsequent  crys- 
tallisation of  the  precipitate  from  alcohol,  it  yielded  8*  75  per  cent,  of 
morphia  crystals,  which  gave  the  proper  reactions  with  nitric  acid 
and  chloride  of  iron. 

Mr.  Kennedy  hopes  to  make  a  more  successful  experiment  next  year. 

Poppy  Farming  in  Queensland.  (Pharm.  Journ.,  3rd  series,  i., 
972.)  A  successful  attempt  at  poppy  farming  is  reported  from 
Queensland.  A  specimen  of  opium,  grown  by  Mr.  Tatnel,  in  the 
Toowoomba  district,  last  season,  has  been  exhibited,  consisting  of 
five  cakes  weighing  one  pound  each,  which  was  part  of  the  produce 
of  a  quarter  of  an  acre  of  poppies.  The  quality  was  so  superior  that 
the  whole  exhibit  was  purchased  by  a  medical  gentleman  in  Too- 
woomba, at  £3  10.9.  per  pound.  The  net  proceeds  of  the  crop  will 
amount  to  £28  or  £30. 

We  extract  the  following  particulars  as  to  the  cultivation,  from 
the  Brisbane  Gourier : — 

"  The  first  advice  given  by  Mr.  Tatnel,  is  to  be  exceedingly  careful 
in  selecting  the  seed  (Pajpaver  somniferum) .  This  appears  to  be  the 
main  point,  as  on  this  hinges  ultimate  success.  There  are  some  kinds 
of  poppies  very  similar,  in  many  respects,  to  the  true  Turkey,  but 
which  are  not  adapted  to  this  climate.  The  East  Indian  seeds 
germinate  quite  as  freely,  but  the  Turkish  plant  will  blossom  nearly 
three  weeks  before  it.  The  former,  also,  has  but  one  capsule,  and 
upon  incising  it,  only  a  small  quantity  of  gum  will  exude,  and  sub- 
sequent incisions  will  not  produce  further  discharges. 

"  The  white  poppy  plant  is  also  very  similar  to  the  East  Indian, 
but  equally  unprolific.  Opium  can  be  obtained  in  greater  or  less 
quantity  from  all  the  poppy  species,  but  the  main  object  is  to  select 
those  sorts  which  will  yield  the  greatest  profit  to  the  grower. 

"  The  poppy  must  have  rich  ground,  either  naturally  so,  or  through 
the  application  of  manure.  Land  which  has  been  worked  previously 
for  a  root  crop,  and  brought  into  fine  tilth  by  the  cultivator  and 
horse-hoe,  is  better  than  new  land  for  this  plant,  for  as  it  has  a  tap- 
root, any  interference  with  the  downward  course  of  the  latter  will 
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prevent  tHe  flow  of  opium.  It  ought  to  be  sown  in  drills,  from 
eighteen  inches  to  two  feet  apart.  The  objections  to  the  broadcast 
system  of  sowing  are : — First,  That  when  making  incisions  it  is  very 
difficult  to  distinguish  between  those  plants  which  are  cut,  and  those 
uncut.  Secondly,  When  gathering  it  is  impossible  to  avoid  coming 
in  contact  with  the  liquid  gum,  thus  causing  a  great  waste.  Sow 
the  seed  in  the  drills  in  the  first  instance,  as  transplanting  is  so  dif- 
ficult and  uncertain  with  such  delicately  tap-rooted  plants.  The 
tap-root  resembles  a  piece  of  cotton  thread,  and  it  is  almost  impossi- 
ble to  remove  it  without  injury.  The  time  for  sowing  in  this 
district  is  from  the  middle  of  May  to  the  end  of  June,  but  it  would 
be  well  to  get  as  much  of  the  sowing  completed  as  soon  as  possible 
before  the  end  of  May.  Frosts  will  not  affect  the  poppy  plant,  nor 
will  watering  it  too  freely  benefit  them ;  warm  dry  weather  being 
the  most  favourable  season  for  a  large  return  of  gum.  The  plant 
may  be  made  to  grow  very  rank,  through  the  application  of  liquid 
manure,  but  the  extra  quantity  of  produce  will  prove  a  thin  milky 
substance,  which,  when  dry,  is  not  worth  the  trouble  of  collecting. 
The  system  of  gathering  is  very  simple,  and  may  be  performed  by 
careful  children.  The  yield  per  acre  has  been  estimated  at  from  35 
to  40  lbs.,  and  the  price  for  the  raw  and  unadulterated  produce  would 
range  from  about  £3  to  £3  10s.  per  lb." 

The  following  practically  explains  the  gathering  process  : — 
"  The  time  to  cut  the  capsule  is  from  two  to  three  days  after  the 
flower-leaves  have  fallen  oS*,  when  it  will  be  about  the  size  of  a 
walnut.  There  are  two  methods  of  doing  this,  which  have  been 
found  to  answer ;  the  first  is  by  making  several  longitudinal  cuts 
from  the  base  to  the  crown  ;  the  second,  to  make  two  horizontal  in- 
cisions, one  above  the  other,  half  round  the  capsule,  the  cuts  to  be 
made  with  a  sharp  knife,  and  made  in  such  a  way  that  they  should 
have  an  upward  slope,  by  which  means — should  the  knife  penetrate 
through  the  shell  of  the  capsule — inward  bleeding  and  consequent 
loss  of  gum  will  be  prevented. 

*'  The  latter  plan  was  found  to  be  the  best.  The  knife  used  should 
be  one  having  two  blades  one-sixth  of  an  inch  apart,  with  a  guard 
upon  the  blades  to  prevent  them  cutting  too  deeply.  The  cutting 
process  should  take  place  during  the  evening,  as  the  gum  exudes  in 
great(!r  quantities  during  the  cool  hours  of  the  night  than  in  the  day, 
and  will  be  found  in  a  fit  state  to  gather  when  the  sun  has  been  on 
it  for  an  hour  or  two  in  the  morning. 

"  Those  who  are  to  collect  the  gum  should  be  furnished  with  a 
blunt  knife,  with  which  to  scrape  the  heads,  and  have  a  sharp  edged 
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tin  fastened  by  a  strap  ronnd  the  waist  in  whicli  to  collect  tlie  opinm. 
The  tin  must  have  a  sharp  edge,  as  the  opium  adheres  very  firmly 
to  the  knife,  from  which  some  force  is  required  to  remove  it. 

*' Towards  the  evening,  hands  can  be  set  to  work  to  cut  the  heads 
a  second  time,  making  the  cuts  on  that  side  of  the  capsule  left  uncut 
the  previous  day.  The  process  as  described,  may  be  continued  each 
day  until  the  heads  cease  to  yield  sufficient  gum  to  make  it  payable. 

"  In  conclusion,  the  opium  collected  should  be  dried  in  shallow 
plates  to  a  proper  consistency  to  work  into  flat  cakes,  weighing  about 
half  a  pound  each,  and  let  this  be  done  as  early  as  possible,  for  it 
soon  becomes  musty  if  not  properly  dried.  When  it  is  worked  into  the 
required  shape,  cover  it  with  poppy  leaves  and  keep  it  in  a  dry  place. 

"  The  plant  may  be  grown  with  profitable  results  for  capsules 
alone,  and  with  very  little  risk  to  the  cultivators.  The  capsules  are 
worth  355.  per  thousand  in  Melbourne,  and  the  yield  per  acre  is 
from  thirty-five  to  forty  thousand,  according  to  season. 

"  We  understand  that,  independently  of  the  yield  of  opium,  Mr. 
Tatnel  has  also  obtained  a  fair  crop  of  seed,  a  portion  of  which  he 
will  no  doubt  distribute  among  his  friends  and  neighbours  before 
the  plan  ting- season,  which  is  now  rapidly  approaching." 

Poppy  Culture  in  North  America.  (Pharm.  Journ.,  3rd  series,  i., 
148.)  In  order  to  supply  the  requirements  of  American  pharmacy, 
the  cultivation  of  the  poppy  has  been  commenced  in  various  parts  of 
North  America.  According  to  the  Journal  de  Pharmacie  d^Anvers, 
the  Californian  agriculturalists  have  tried  it  upon  a  large  scale,  and 
as  they  have  been  assisted  by  the  extensive  experience  of  the 
Chinese,  great  numbers  of  whom  are  now  settled  in  the  state,  the 
experiment  has  succeeded  very  well. 

There  is  much  in  this  enterprise  to  tempt  the  farmer.  It  is  well 
known  that  the  poppy  will  grow  in  almost  every  kind  of  soil,  and  in 
nearly  all  climates,  and  that  it  needs  very  little  skill  for  its  cultiva- 
tion. The  amount  of  labour,  too,  required  for  collecting  the  opium 
is  small.  No  process  can  be  more  simple  than  to  split  open  the 
poppy  head  when  it  is  mature,  and  to  extract  from  it  the  milky 
iuice ;  this  is  rolled  into  a  ball  by  means  of  a  spatula  with  as  much 
ease  as  a  dairymaid  forms  a  roll  of  butter.  Twenty-four  hours  after- 
wards, the  opium  is  ready  for  sale. 

The  poppy  is  also  cultivated  in  Louisiana.  Last  spring  a  farmer 
planted  seven  acres  with  it  there,  and  he  hopes  to  collect  fifty  pounds 
of  opium  per  acre.  This  would  be  an  excellent  return ;  but  much 
depends,  as  in  the  case  of  cotton,  upon  the  rapidity  with  which  the 
gathering  is  done. 
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The  Journal  of  Applied  Chemistry  in  a  recent  number,  states 
that  Mr.  C.  Wilson  of  Monkton,  Vermont,  sowed  in  the  spring  of 
1868,  rather  more  than  six  and  a  quarter  acres  with  opium  poppy 
seed.  The  yield  from  the  gathered  juice  of  the  poppy  heads,  or 
capsules,  was  140  pounds,  which,  when  dried,  became  marketable 
opium.  For  this  the  grower  obtained  prices  ranging  from  eight  to 
ten  dollars  per  pound,  from  druggists  and  physicians  in  jN'ew  England. 
The  opium  furnished  (5*25  per  cent,  of  morphine.  It  is  stated  by 
Professor  Proctor,  that  with  greater  care  in  obtaining  the  pure  juice  of 
the  capsules,  the  opium  might  be  made  to  yield  10  per  cent  of  mor- 
phia. The  proportion  of  this  alkaloid  which  the  best  Turkey  opium 
is  capable  of  affording,  varies  from  9  to  14  per  cent. 

Contributions  to  the  Knowledge  of  Argemone  Mexicana.  {Arch. 
Pharm.,  2,  cxlv.,  51 ;  and  Journ.  Chem.  Soc,  ix.,  154,  1871.) 
The  first  section  of  this  paper  contains  an  interesting  historical 
account  of  the  plant  and  its  migration,  by  Fliickiger,  who  also 
objects  to  some  statements  of  Charbonnier  on  the  purgative  action 
of  the  oil  obtained  from  the  seeds  of  the  Argemone.  Fliickiger  did 
not  find  its  action  as  a  purgative  so  powerful  as  that  of  castor  oil. 

The  oil  was  examined  for  volatile  acids,  by  0.  Frolich.  3|  lbs. 
of  oil  were  saponified  with  soda-ley ;  the  sohd  soap  was  salted  out, 
and  the  aqueous  liquid  treated  with  sulphuric  acid,  and  distilled. 
The  distillate  was  neutralised  with  soda,  evaporated  down,  decom- 
posed by  sulphuric  acid,  and  repeatedly  shaken  up  with  ether.  The 
etherial  solution  gave  about  one  gram  of  a  liquid  boiling  above  100°. 
This  went  over  between  140°  and  240".  About  \  gram  of  a  liquid 
boiling  between  160°  and  190°  was  obtained  from  it.  It  gave,  on 
analysis,  55*8  per  cent.  C,  and  9'4  per  cent.  H.  A  mixture  of 
butyric  and  valeric  acids  would  give  numbers  approaching  these. 
Tlie  portion  coming  over  above  190°  became  solid  on  cooling.  It 
showed  the  melting  point  (120^),  and  several  other  properties  of 
benzoic  acid,  but  there  was  not  enough  for  analysis.  The  aqueous 
liquid,  exhausted  with  ether,  appeared  to  contain  acetic  acid. 

The  Ochro  and  the  Musk  Mallow.  John  R.  Jackson,  A.L.S. 
(I'll linn.  Journ.,  3rd  series,  i.,  965.)  Perhaps  there  is  no  one 
family  of  plants  having  so  many  species,  with  such  a  decided  charac- 
teristic property  running  through  the  whole,  as  the  Malvacece.  Al- 
most all  arc  mucilaginous;  and  though  none  of  them  are  now 
officinal  ill  tiiiH  country,  the  marsh  mallow  (Althcea  officinaliSy  L.) 
and  the  common  mallow  (Malva  sylveatria^  L.)  are  sometimes  used 
by  the  peasantry  in  rural  districts,  a  decoction  of  the  leaves  of  the 
iirst  being  applied  for  fomentations,  and  the  mnoilage  with  which 
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both  this  and  the  common  mallow  abound  being  employed  as  a 
soothing  or  softening  drink  in  coughs  and  bronchial  affections.  It 
is,  however,  chiefly  in  France  that  the  roots  are  used  to  produce  a 
demulcent  drink  known  there  as  guimauve. 

In  tropical  or  temperate  regions,  where  the  species  of  this  order 
are  found  most  al)undantly,  the  mucilage  and  seeds  of  the  several 
species  are  used  by  the  natives  for  various  medicinal  purposes.  Two 
of  the  most  interesting  plants  are  the  ochro  {Hlhlsous  esculentus,  L.) 
and  the  musk  mallow  (H.  Abelmoschus,  L.)  :  the  first  interesting  on 
account  of  its  esculent  and  medicinal  properties  and  uses,  and  the 
second  principally  on  account  of  its  seeds  being  used,  to  a  certain 
extent,  as  a  substitute  for  animal  musk. 

The  ochro,  or  edible  hibiscus,  is  an  annual  herbaceous  plant,  with 
hairy  stems  and  alternate  cordate  leaves,  strongly  toothed,  and  from 
three  to  five-lobed.  The  petals  are  pale  yellow,  with  a  deep  crimson 
base.  The  capsules  or  fruits  appear  to  vary  much  in  size  according 
to  the  country  where  they  are  produced.  Those  we  have  seen  from 
the  East  Indies  are  usually  from  four  to  six  inches  in  length,  and 
about  one  inch  in  diameter  at  the  base,  tapering  upwards  to  the 
apex ;  while  those  grown  in  Venezuela  and  some  other  parts  of 
South  America,  as  well  as  those  from  South  Africa,  are  not  more 
than  two  or  two  and  a  half  inches  long,  and  one  and  a  half  inches 
diameter  across  the  centre.  They  are  marked  with  from  five  to 
eight  ridges,  running  longitudinally  from  the  base  upwards,  and 
corresponding  with  the  number  of  cells,  each  ridge  forming  a  valve, 
and  partially  dehiscing  when  the  fruit  is  ripe  and  dry :  the  small 
round  seeds  also  becoming  loose  and  shaking  in  the  capsule  like  a 
rattle.  The  plant  is  a  native  of  the  West  Indies,  but  is  cultivated 
extensively  in  all  tropical  countries,  as  well  as  in  the  south  of 
France,  principally  for  the  sake  of  its  fruit.  This  is  gathered  before 
it  is  fully  ripe,  and  is  used  as  a  vegetable,  but  chiefly  for  imparting 
a  mucilaginous  thickening  to  soups ;  it  is  also  used  when  very  young 
for  pickling,  like  capers.  The  plant  is  officinal  in  India,  being  con- 
sidered a  valuable  emollient  and  demulcent ;  the  capsules  are  em- 
ployed in  a  decoction,  and  the  Indian  Pharmacopoeia  gives  the 
following  instructions  for  its  preparation  : — 

"  Take  of  the  fresh  immature  capsules,  sliced  transversely,  three 
ounces ;  water,  a  pint  and  a  half.  Boil  to  a  pint  and  strain ;  sweeten 
to  taste. 

"  Dose. — From  three  to  six  ounces,  or  ad  libitum,  as  an  ordinary 
drink." 

The  inhalation  of  the  vapour  of  the  hot  decoction  has  been  found 
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very  serviceable  in  allaying  cough,  hoarseness,  irritation  of  the 
glottis,  and  other  aflfections  of  the  throat  and  fauces.  The  dried 
capsules  may  be  employed  when  they  are  not  procurable  in  a  fresh 
state. 

According  to  the  testimony  of  Dr.  Gibson  and  others,  the  fresh 
capsules  bruised  form  an  efficient  emollient  poultice. 

The  seeds  are  used  in  native  practice  in  the  preparation  of  a 
demulcent  drink,  corresponding  to  our  use  of  barley,  and  the  leaves 
are  used  for  poultices. 

The  musk  mallow  (H.  Ahelmoschus,  L.,  =  Abelmosclius  moscJiatus, 
Maench.)  is  also  an  annual  herbaceous  plant,  with  irregularly- toothed 
hastate  leaves.  The  flowers,  like  those  of  the  former  species,  are 
yellow,  with  a  crimson  base,  and  are  succeeded  by  an  oblong  lan- 
ceolate, hairy  capsule.  The  plant  is  a  native  of  the  East  Indies,  but 
has  become  naturalized  in  the  West,  and  is  also  cultivated  in  most 
tropical  countries.  Both  in  the  East  and  West  Indies,  the  bruised 
seeds  are  used  internally  and  externally  as  a  supposed  remedy  for 
snake  bites.  They  have  a  very  strong,  musky  odour,  and  possess 
cordial  and  stomachic  properties ;  and  the  Arabs  mix  them  with 
their  coffee  to  give  it  a  perfume.  They  are  also  used  by  perfumers 
in  this  country,  chiefly,  we  believe,  in  the  form  of  powder  for 
sachets,  being  imported  from  the  West  Indies  for  this  purpose. 
Both  of  the  above-named  plants  abound  in  a  strong  silky  fibre. 

Ylang-ylang.  E.  Rimmel.  (Pharm.  Journ.,  3rd  series,  i.,  598.) 
The  essence  of  Ihlang-ihlang  is  distilled  from  the  flowers  of  the 
TJnona  odoratissima,  a  large  tree  which  grows  in  the  Philippine  Islands, 
the  Straits  of  Malacca,  and  the  Indian  Archipelago.  Ihlang-ihlang 
(improperly  spelt  Ylang-ylang  by  the  Spanish  residents),  is  the 
native  Tagal  name  this  tree  bears  in  the  Philippine  Islands.  The 
Malays  call  it  Kanonga,  and  it  is  found  described  under  that  name 
in  the  works  of  Rumphius,  an  eminent  botanist  of  the  seventeenth 
century,  who  says  that  the  smell  of  the  flowers  is  so  powerful  that 
it  scents  the  air  for  miles  around.  The  flowers  are  flosculent  and 
drooping,  and  of  a  greenish-yellow  colour.  They  were  first  distilled 
by  a  chemist  at  Manilla,  and  yielded  an  essence  of  an  exquisite 
odour,  somewhat  partaking  of  the  jasmine  and  lilac,  but  still  having 
a  flavour  sui  generis.  This  essence  is  now  largely  manufactured  and 
used  by  the  leading  perfumers,  either  pure  or  in  compounds.  It  is 
made  principally  at  Manilla  and  Singapore.  The  former  is  the 
finest,  and  costs  when  pure  about  £2  per  ounce. 

Rhatany  from  Para.  Dr.  F.  Fliickiger.  (Pharm.  Jbwrw.,  3rd 
series,  i.,  84).     Since  the  end  of  last  century  the  roots  of  Krameria 
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triandra,  a  native  of  Peru,  have  been  known  in  medicine  nnder  the 
name  rhatany.  At  a  later  period,  about  1852,  in  Germany,  it  was 
found  to  be  mixed  with  the  roots  of  Krameria  Ixina,  a  native  of 
the  northern  parts  of  Southern  America  and  of  the  Antilles.  It  has 
been  shown  by  Hanbury  (1865)  and  by  Triana,  that  this  plant 
yields  the  rhatany  of  Savanilla  or  New  Granada.  This  kind  is 
nowhere  properly  officinal,  but  it  had,  nevertheless,  recently,  and  for 
a  time,  almost  displaced  the  Peruvian  root ;  until  later  this  has  again 
become  abundant. 

A  third  variety  of  rhatany  root  was  described  by  Berg,  in  1865, 
as  of  Brazilian  origin,  and  coming  from  Para.  He  obtained  it  from 
Gehe  &  Co.,  of  Dresden.  The  author  also  obtained  this  drug  from 
the  same  source,  so  that  he  is  able,  from  personal  observation,  to 
to  confirm  Berg's  description. 

The  autho;*  has  also  obtained  the  same  root  lately  from  Etienne 
Boques  &  Co.,  in  Paris,  and  was  assured  it  came  direct  from  Para.  It 
is  in  pieces  16  to  20  inches  long,  and  |  to  f  of  an  inch  diameter, 
inclusive  of  the  bark.  They  are  all  of  a  dull,  uniform,  dark 
brownish  or  greyish  colour,  like  the  sample  obtained  from  Gehe  & 
Co.  This  colour  in  itself  is  not  striking,  but  if  the  three  varieties 
of  rhatany  are  compared  together,  there  is  a  distinctly  recognisable 
difierence  between  them.  The  Peruvian  or  Payta  rhatany  is  red. 
the  Savanilla  is  violet,  and  the  Para  root  is  greyish-brown.  The 
two  latter  are  most  alike  superficially,  and  this  is  probably  due  to 
the  preponderance  of  tannin  that  colours  sulphate  of  iron  bluish- 
black. 

The  author  sums  up  his  remarks  as  follows  : — 

1.  There  are,  at  present,  in  commerce,  three  difierent  kinds  of 
rhatany,  which  are  best  named  after  their  principal  ports  of  exporta- 
tion,— Payta,  Savanilla,  and  Para. 

2.  The  first  two  kinds  are  described  according  to  origin  and 
characters  in  every  modem  work  on  pharmacognosy. 

3  The  Para  root  was  first  described  by  Berg,  as  "  radix  ratanhise 
brasiliensis  ; "  by  Cotton  as  "rhatany  of  the  Antilles." 

4.  Its  colour  varies  between  dark  grey  and  brown ;  the  extremes 
of  this  colour  were  regarded  by  Cotton  as  black  and  brown  varieties. 

5.  This  colour  is  very  distinct  from  that  of  Payta  and  Savanilla 
rhatany. 

6.  The  origin  of  Para  rhatany  is  unknown. 

7.  The  substitution,  in  medicine,  of  Payta  rhatany  by  another  is 
inadmissible.  There  exist  in  regard  to  the  tannin,  chemical  difi'er- 
ences  which  deserve  to  be  investigated.    The  tannins  predominating. 
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or  exclusively  present  perhaps  in  Savanilla  and  Para  rliatany,  pro- 
duce bluish-black  precipitates  with  iron  salts. 

Guarana.  PauUinia  sorbilis,  Mart.  M.O.Cooke,  M.  A.  (Pharm. 
Journ.,  8rd  series,  i.,  221.)  The  remarkable  product  called  guarana  has 
not  been  many  years  known  in  Europe.  The  tree  whence  it  is 
obtained  belongs  to  the  order  Sapindacece,  and  is  abundant  in  the 
province  of  Amazonas,  along  the  banks  of  the  Tapajos,  Rio  Negro, 
etc.,  as  well  as  in  Guiana  and  Venezuela.  The  fruit,  scarcely  as 
large  as  a  walnut,  contains  five  or  six  seeds,  which  are  roasted,  then 
mixed  with  water,  and  moulded  into  a  cylindrical  form  resembling  a 
large  sausage,  then  finally  dried  in  an  oven  and  offered  for  sale, 
guarana  is  used  extensively  in  Brazil,  Guatemala,  Costa  Rica,  and 
other  parts  of  South  America,  as  a  nervous  stimulant  and  restorative. 

Besides  its  medicinal  properties,  this  substance  has  a  reputation 
for  affording  a  refreshing  beverage  similar  in  its  effects  to  tea  and 
coffee.  It  is  grated  into  a  powder,  very  like  powdered  cacao  in 
appearance.  Two  spoonfuls  of  this  powder  are  mixed  in  a  tumbler 
of  water,  and  this  drink  is  regarded  as  a  stimulant  to  the  nerves, 
and,  like  strong  tea  or  coff^ee,  is  said  to  take  away  the  disposition  to 
sleep. 

The  active  chemical  principle  is  an  alkaloid  first  discovered  by 
Dr.  Theodore  von  Martins,  and  called  by  him  guaranine,  but  since 
shown  by  Dr.  Stenhouse  to  be  identical  with  theine.  Guarana 
contains  more  than  double  as  much  of  this  alkaloid  as  good  black 
tea,  and  five  times  as  much  as  coff'ee,  the  proportions  being  507  per 
cent,  in  Guarana,  2*13  per  cent,  in  tea,  and  0'80  to  I'OO  in  coffee.* 
The  same  alkaloid  is  found  to  the  amount  of  1*25  per  cent,  in  mate, 
or  Paraguay  tea,  the  produce  of  several  species  of  Ilex. 

It  is  rather  a  singular  coincidence  that  the  same  alkaloid  should 
prevail  in  all  the  principal  substances  employed  in  a  similar  man- 
ner as  beverages  in  different  parts  of  the  world, — in  the  tea  of 
China  and  India,  the  coffee  of  Arabia,  the  cacao  of  Central  America, 
the  mate  of  South  America,  and  the  guarana  of  Brazil.  M. 
Foumier  has  found  in  the  last-named  substance,  besides  tannato  of 
caffein,  the  following  principles : — gum,  starch,  an  acrid  green  fixed 
oil,  a  concrete  volatile  oil,  scarcely  soluble  in  water,  a  peculiar 
principle  not  precisely  determined,  and  tannic  acid,  f 

According  to  the  "Technologist,"  there  is  exported  annually  from 
the  city  of  Santarem  about  16,000  lbs.  of  this  substance,  valued  at 

*  For  an  account  of  Dr.  Stenhoase'i  researobes,  see  Pharm.  Journ.,  Ist  eeries, 
vol.  xvi.,  p.  212. 

^  Journ.  de  Pharm.^  April  1861,  p.  291. 
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eightpence  or  ninepence  per  pound,  and  on  the  Rio  Negro  it  has 
been  sold  as  low  as  one  penny  per  pound.  Specimens  were  ex- 
hibited in  the  Brazilian  Court  of  the  International  Exhibition  of 
1862,  made  by  the  Amazonian  Indians,  who  prepare  it  for  their 
own  use,  and  for  conveyance  to  Para,  Matto  Grosso,  and  Goyaz. 
Six  different  preparations  made  in  Vienna  from  this  substance  were 
also  shown  in  the  Austrian  Court. 

When  guarana  was  first  employed  in  France  medicinally,  it  sold 
at  the  rate  of  from  four  shillings  to  twenty  shillings  per  ounce,  but 
has  since  gone  down  in  price.  It  is  included  amongst  the  non- 
officinal  substances  of  the  "  United  States  Dispensatory." 

Its  effects  upon  the  system  are  said  to  be  those  of  a  tonic,  but 
they  do  not  appear  to  have  been  accurately  investigated.  It  is 
habitually  employed  by  the  Indians  of  Brazil,  either  mixed  with 
articles  of  diet  as  with  cassava  or  chocolate,  or  in  the  form  of  drink, 
prepared  by  scraping  it,  and  suspending  the  powder  in  sweetened 
water.  It  is  considered  by  them  useful  in  the  prevention  and  cure 
of  bowel  complaints.  Dr.  Gavrelle,  who  was  formerly  physician  to 
Dom  Pedro  in  Brazil,  called  the  attention  of  the  profession  to  it 
some  years  since  in  France.  He  had  found  it  advantageous  in  the 
diarrhoea  of  phthisis,  sick  headache,  paralysis,  tedious  convalescelice, 
and  generally  as  a  tonic.  By  Dr.  Ritchie,  surgeon  in  the  British 
Navy,  it  is  highly  recommended  in  irritation  of  the  urinary  passages. 
Dr.  Herve  has  been  in  the  habit  of  using  it  daily  for  five  or  six 
years,  and  has  never  failed  to  derive  advantage  from  it  in  idiopathic 
diarrhoea,  even  in  the  most  obstinate  cases. 

It  may  be  given  in  substance,  in  the  quantity  of  one  or  two 
drachms,  scraped  into  powder,  and  mixed  with  sweetened  water,  but 
the  most  convenient  form  of  administration  is  that  of  spirituous 
extract.  According  to  M.  Dechastelus,  alcohol  is  the  only  agent 
which  completely  extracts  its  virtues,  ether  and  water  affecting  this 
object  but  partially.  Of  the  extract  eight  or  ten  gtains  may  be 
given  during  the  day,  in  the  form  of  pill.  It  may  also  be  taken 
along  with  chocolate  as  a  drink. 

Another  species  of  PaulUnia  (P.  cupand)  growing  on  the  banks 
of  the  Orinoco  river,  is  also  said  to  yield  a  similar  substance. 
Guarana,  or  paullinia,  as  it  is  sometimes  called,  has  never  obtained 
general  favour  in  this  country. 

On  the  Oil  of  Grape-kernels.  A.  Fitz.  (Deutsch.  Chem.  Gesel. 
Ber.,  iv.,  442.)  The  kernels  of  grapes  contain  about  15  to  18  per 
cent,  of  a  fatty  oil.  To  investigate  it  the  author  saponified  it  with 
caustic  potash,  decomposed  the  potash  salt  by  sulphuric  acid,  sepa- 
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rated  tlie  fatty  acid,  dissolved  it  in  alcohol,  precipitated  the  alcoholic 
solution  with  lead  acetate,  and  extracted  the  lead  precipitate  with 
ether.  In  this  way  he  obtained  in  the  ether  various  acids,  the 
analysis  of  which  showed  them  to  be  palmitic,  stearic,  and  erucic 
acids, — the  latter  forming  about  a  half  of  the  mixture.  Besides 
these  the  oil  of  kernels  contains  a  small  quantity  of  another  acid 
whose  composition  could  not  be  ascertained,  as  it  formed  a  glairy 
syrup.     All  these  acids  are  combined  in  the  oil  with  glycerine. 

Parasite  on  the  Lemon.  (Nakcre,in.,  255.)  At  a  recent  meeting 
of  the  Scientific  Committee  of  the  Royal  Horticultural  Society, 
Mr.  Alfred  Smee  exhibited  some  lemons  from  Sicily  which  had  been 
attacked  by  a  species  of  coccus,  quite  distinct  from  the  well-known 
coccus  of  the  orange,  and  apparently  an  undescribed  species.  It  was 
stated  that  nearly  the  whole  of  the  lemon  crop  in  Sicily  is  attacked 
by  this  parasite,  which  renders  it  almost  valueless  for  the  English 
market.  Although  the  juice  is  not  much  affected,  the  skin  is  com- 
pletely spoiled,  and  rendered  uncrystallizable.  The  root  appears  to 
be  at  the  same  time  attacked  by  a  fungus. 

Preservation  of  the  Oils  of  Orange  and  Lemon.  Carl  Fruh. 
{Amer.  Journ.  Pharm.,  May  1871.)  The  author  has  succeeded  in 
keeping  these  oils  perfectly  fresh  and  fragrant  for  over  a  year,  by 
the  following  plan  : — To  every  pound  of  the  oil  one  ounce  of  alcohol 
is  added  and  well  mixed ;  then  an  ounce  of  water  is  put  with  it, 
which  again  withdraws  the  alcohol  from  the  oil,  and  collects  at  the 
bottom  as  dilute  alcohol.  After  some  time  a  resinous  film  is  ob- 
served floating  on  the  surface  of  the  dilute  alcohol. 

Ailanthus  excelsa.  Marayan  Daji.  (Pharm.  Journ.,  3rd  series, 
i.,  154,  175,  193.)  The  author,  a  graduate  in  medicine  at  Bombay, 
has  communicated  to  the  Grant  College  Medical  Society,  a  long  and 
elaborate  paper,  introducing  to  the  notice  of  the  medical  profession 
in  India  a  new  remedy,  the  bark  of  the  Ailanthus  excelsa,  Roxb. 
(Simarubace89).  This  tree  is  pretty  common  in  many  parts  of  India, 
growing  on  the  plains  and  open  valleys,  amongst  mountains,  and  a 
few  miles  inland  from  the  coast.  A  somewhat  dry  climate,  having  a 
considerable  range  of  temperature,  appears  to  bo  favourable  to  its 
growth.  The  bark,  which  seems  to  bo  the  only  part  of  the  tree  pos- 
s(!ssing  medicinal  activity,  is  collected  either  in  the  cold  or  the  be- 
ginning of  the  hot  season.  Owing  to  the  hygroscopic  nature  of  the 
active  principle  it  contains,  care  must  bo  taken  in  its  collection  to 
preserve  it  from  contact  with  moisture,  and  dry  it  as  quickly  as 
possible.  It  is  remarkable  as  containing  a  reddish  or  orange  yellow, 
somewhat  glistening  substance,  which  abounds  within  the  inner  part 
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of  the  liber.  This  substance  is  very  soluble  in  water,  extremely 
bitter,  and  consists  of  the  lime  salt  of  a  peculiar  acid,  which  the 
author  names  ailanthic  acid.  It  is  the  active  principle  of  the  plant, 
and  occurs  in  the  largest  proportion  in  the  thick  bark  of  old 
trees.  The  author  gives  the  results  of  a  chemical  examination  of 
the  bark,  and  the  method  of  isolating  the  ailanthic  acid,  which  is  the 
most  important  constitutent.  This  acid  is  an  uncrystallizable  sub- 
stance very  soluble  in  water,  but  not  dissolved  by  other  solvents,  of 
a  waxy  consistence,  and  reddish  brown  colour.  It  forms  soluble 
salts  with  lime  and  with  lead,  which  are  also  uncrystallizable,  and 
possess  a  yellow  colour.  The  medicinal  and  physiological  properties 
of  this  tree,  resemble  very  closely  those  of  quassia.  As  ailanthus 
bark  owes  its  efficacy  to  the  ailanthic  acid  contained  in  it,  there  is 
scarcely  any  difference  of  action  between  the  two  except  in  the  dose. 
One  to  three  grains  of  ailanthic  acid,  when  given  internally,  act  as  a 
tonic  and  stomachic,  exciting  the  appetite  and  promoting  digestion. 
When  given  continually  in  larger  doses  (from  grs.  iii.  to  grs.  v.  two 
or  three  times  a  day)  its  digestive  and  alterative  action  is  distinctly 
marked,  especially  in  cases  of  torpiid  states  of  the  digestive  function, 
attended  with  muscular  and  nervous  relaxation  and  constipation. 
It  increases  secretions,  especially  that  of  the  liver,  as  indicated  by 
the  stools  changing  their  colour  to  yellow,  improves  the  tone  of  the 
muscular  and  nervous  system,  and  produces  a  corresponding  healthy 
change  in  the  general  system.  Although  it  much  resembles  the 
pure  bitters,  such  as  gentian  or  chiretta,  yet  its  action  is  specially 
marked  by  a  peculiar  stimulation  of  the  digestive  and  secretory  pro- 
cesses. In  dyspepsia,  anorexia,  and  torpid  states  of  the  digestive 
organs,  accompanied  with  habitual  constipation,  ailanthic  acid  has 
been  found  very  serviceable.  It  is  particularly  useful  in  cases  where 
the  indigestion  results  from  a  want  of  tone  in  the  general  system, 
such  as  occasionally  occurs  in  the  convalescence  from  fevers,  and 
from  the  frequent  use  of  purgatives.  Its  beneficial  effects  in  these 
cases  have  been  more  marked  than  those  from  the  use  of  other 
ordinary  bitter  tonics. 

In  haemorrhoids  and  prolapsus  recti,  it  can  be  advantageously  ad- 
ministered in  combination  with  other  remedies  which  are  employed 
with  the  view  of  freeing  the  portal  circulation, 

Ailanthus  Barh*  can  be  best  prescribed  in  the  form  of  decoction,  in- 
fusion, extract,  or  tincture.  The  following  formulae  were  used  for 
the  different  preparations  : — 

Decoction  of  Ailanthus  Bark : — Take  of  ailanthus  bark  bruised, 
*  The  bark  should  always  be  deprived  of  its  thick  epiphlceum  before  use. 
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four  drachms ;  distilled  water,  one  pint ;  boil  for  ten  minutes  in  a 
covered  vessel,  then  strain  and  pour  as  much  distilled  water  over  the 
contents  of  the  strainer  as  will  make  the  strained  product  measure 
a  pint. 

Dose. — From  one  to  two  fluid  ounces  twice  or  thrice  daily.  It 
contains  ailanthate  of  lime. 

Infusion  of  Ailanthus  Baric. — Take  of  ailanthus  bark,  bruised,  two 
drachms ;  cold  water,  ten  fluid  ounces.  Infuse  in  a  covered  vessel 
for  half  an  hour,  and  strain. 

Dose. — From  one  to  two  fluid  ounces  twice  or  thrice  daily.  It  is 
a  cleaner  preparation  than  the  decoction ;  only  prescribed  in 
dyspepsia. 

Tincture  of  Ailanthus  Baric. — Take  of  ailanthus  bark,  bruised,  one 
ounce  and  a  half ;  proof  spirit,  one  pint ;  macerate  for  seven  days  in 
a  closed  vessel  with  occasional  agitation ;  then  strain,  press,  filter, 
and  add  sufficient  spirit  to  make  one  pint. 

Dose. — From  half  a  drachm  to  two  fluid  drachms. 

Extract  of  Ailanthus  Bark. — Take  of  ailanthus  bark,  bruised,  one 
pound ;  distilled  water  a  sufficiency.  Macerate  the  bark  with  eight 
fluid  ounces  of  the  water  for  twelve  hours  ;  then  pack  in  a  percolator 
and  adding  more  of  the  water,  allow  the  liquor  slowly  to  pass  until 
the  bark  is  exhausted.  Evaporate  the  liquor ;  filter  before  it  becomes 
too  thick ;  and  again  evaporate  by  water-bath  until  the  extract  is  of 
a  suitable  consistence  for  forming  pills. 

Dose. — From  three  to  five  grains,  either  alone  or  combined  with 
other  tonics  or  alteratives. 

American  Sumac.  {Scientific  Amer.  and  Pharm.  Journ.,  3rd  series, 
i.,  972.)  Since  the  war,  and  in  the  reversal  of  fortune  consequent 
thereto,  many  of  the  people  of  the  South  have  turned  their  attention 
to  other  sources  of  revenue  than  the  former  staples  of  tobacco,  com, 
and  cotton,  and  this  necessity  has  developed  new  and  heretofore 
neglected  sources  of  revenue.  For  instance,  it  is  said  that  one 
county  alone  of  the  State  of  North  Carolina  shipped  North  last 
winter  about  $100,000  worth  of  quails  (called  partridges  there),  not 
to  speak  of  the  new  industry  of  "  triiclc  fanning ^^*  in  which  men  are 
now  making  fortunes,  who  a  few  years  ago  would  have  thought  it 
almost  a  disgrace  to  sell  so  apparently  insignificant  a  thing  as  a 
strawberry. 

Among  these  new  industries,  and  rising  rapidly  into  importance,  are 
the  gathering  and  manufacturing  for  market  of  sumac.  This  article 
is  used  as  a  dyestuff  and  for  tanning  morocco.  Formerly  all  used 
was  brought  from  Europe  ;  now  the  Southern  States  supply  a  large 
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quantity,  already  supplanting  tlie  lower  grades  of  the  foreign  article, 
and  it  is  hoped  ere  long  also  to  take  the  place  of  a  finer  grade. 

The  difference  between  American  and  foreign,  or,  rather,  American 
and  Sicilian  first  grades,  is  probably  due  to  the  fact  that  the  latter 
is  cultivated ;  the  former  is  as  yet  a  wild  product  growing  on  those 
vast  fields  of  so-called  worn-out  land  abundant  through  the  South 
from  their  former  wasteful  system  of  farming.  However,  one  of  the 
largest  dye-manufacturers  says  that  the  tannin  in  the  Southern 
sumac  seems  to  be  in  a  different  form  from  the  Sicilian,  and  hence 
the  latter  is  still  preferred  by  dyers,  especially  for  fine  work.  Still 
this  may  be  due  merely  to  cultivation,  as  all  know  the  changes  that 
have  been  made  from  time  immemorial  in  various  grains,  grasses,  and 
fruits  by  culture  and  care. 

Tanners  of  morocco  say  that  the  Southern  sumac,  when  carefully 
gathered,  free  from  sticks  and  dirt,  the  leaves  and  leaf-stem  only,  is 
equal  in  tannin  strength  to  the  best  Sicilian  ;  that  with  Sicilian  at 
$175  per  ton  such  sumac  finely  ground  should  bring  $125  per  ton. 
The  usual  price  is  $50  to  $90,  and  it  has  sold  at  $110.  It  is  like 
everything  else ;  it  pays  to  put  it  on  the  market  in  the  best  order 
possible. 

In  treating  of  the  operation  of  gathering  and  preparing  for  market, 
we  shall  first  state  something  of  the  different  varieties  of  sumac. 
There  are  six  botanically  different  varieties  of  sumac  in  the  United 
States ;  of  these,  three  are  of  value,  one  is  of  little  or  no  use,  and 
two  are  poisonous.  The  first  three  resemble  each  other  very  much 
in  leaf  and  size,  growing  from  four  to  ten  and  fifteen  feet  high, 
chiefly  on  dry  uplands,  in  old  fields.  Of  these  three,  two  have 
hairy  berries  and  one  has  a  hairy  down  on  the  branch,  like  that  on  a 
deer's  horn  in  summer ;  the  third  has  a  perfectly  smooth  berry  and 
branch.  The  leaves  of  all  these  are  valuable,  though  probably,  if  care 
were  taken  to  keep  them  separate,  the  hairy  or  stag-horn  sumac 
would  be  found  most  valuable  for  dyeing. 

Of  the  other  three,  the  dwarf  sumac,  one  or  two  feet  high,  is 
valueless  ;  another  grows  only  in  swampy  places,  and  while  its  juice 
is  said  to  make  a  fine  varnish,  used  largely  in  Japan,  yet  it  is  so 
poisonous  to  many  persons  that  it  is  best  let  alone ;  the  third  is  the 
well-known  poison  oak. 

In  gathering  the  sumac,  leaves  and  leaf-stems  should  be  carefully 
picked  without  any  of  the  woody  stem,  then  dried  under  cover  on 
lattice- work  shelves  to  give  free  access  to  air,  frequently  stirring  or 
turning  to  prevent  heating.  When  thoroughly  dried,  at  the  end  of 
two  or  three  weeks,  it  is  sent  to  New  York  or  to  the  nearest  mill  for 
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sale.  In  this  state  it  is  worth  from  |l-25  to  $1'75  per  hundred  lbs., 
but  woody  stems  and  dirt  detract  from  its  value  very  much.  The 
buyer  in  the  interior  of  Virginia,  North  Carolina,  South  CaroHna, 
and  Georgia  can  seldom  afford  to  pay  more  than  $1  per  hundred. 

At  the  mill  it  is  ground  very  fine  and  screened.  The  mill  is  of 
the  usual  drug-mill  form :  an  upright  wheel  revolving  on  its  edge  in 
a  cii'culai'  trough,  as  the  old  fashioned  mill  for  grinding  clay.  It 
should  be  tightly  enclosed ;  if  not,  a  large  quantity  of  the  light, 
fine,  powdered  sumac  will  escape  and  be  lost.  On  care  and  economy 
in  this  operation  depends  the  miller's  profit.  After  grinding,  it  is 
screened  and  packed  in  bags,  162  lbs.  to  the  bag,  and  thus  sent  to 
market.  The  bags  to  hold  this  quantity  should  be  cut  out  40  x  60 
inches.  Fourteen  such  bags  will  hold  a  ton.  This  is  exactly  the 
style  and  weight  that  Sicilian  sumac  is  packed  as  sent  to  the 
United  States.     To  sell  well,  it  should  be  of  a  light  green  colour. 

The  time  of  gathering  is  from  July  1st  to  just  before  first  frost, 
not  later ;  in  some  parts  it  may  commence  earlier.  It  should  be 
done  when  the  flower  is  in  full  bloom,  not  before. 

It  is  stated  that  the  consumption  of  sumac  in  Great  Britain  is  over 
20,000  tons  per  annum,  and  that  it  is  yearly  increasing.  In  the  United 
States  3500  tons  of  native,  and  perhaps  3000,  or  over,  of  foreign  are 
used ;  probably  500  tons  of  native  growth  are  exported.  As  the 
demand  and  uses  for  leather  never  grow  less,  it  is  not  at  all  pro- 
bable that  all  which  the  South  can  produce,  if  properly  prepared, 
will  ever  fill  the  needed  supply ;  and  if  it  should  create  a  plethora  on 
the  market,  it  would  only  cause  new  uses  to  be  found  for  it,  or 
engender  the  production  of  a  finer  article. 

There  is  no  reason  why  at  least  5000  tons  should  not  be  exported 
to  Europe,  besides  supplying  home  demands.  The  mill  machinery 
is  said  to  cost  $2500  without  power.  With  the  crude  article  at 
$1*50  per  hundred  even,  $12  to  $15  per  ton  for  grinding  and  bags, 
$10  for  loss,  and  $10  for  freight  to  New  York,  there  is  certainly  a 
fair  margin  of  profit  at  $90  per  ton,  at  least,  which  price  a  good 
article  will  certainly  always  bring  in  New  York.  These  figures  of 
cost  also  are  rather  high.  There  is  plenty  of  room  for  at  least 
ten  more  mills  in  the  now  unoccupied  field  of  North  Carolina,  South 
Carolina,  and  Georgia.  Any  good  business  place  in  the  upper  or 
middle  sections  of  these  states  will  do  as  a  site. 

We  have  stated  that  sumac  is  used  for  tanning  and  dyeing.  For 
these  purposes  the  nser  generally  makes  his  own  decoctions,  and 
uses  thorn  when  fresh  and  warm.  It  is  stated  that  the  liquor  injures 
l^  standing.     For  tanning  it  is  valaed,  as  it  does  not  dUcoloar  the 
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leather.  Ifc  is  used  in  the  same  manner  as  a  decoction  of  bark.  Best 
Sicilian  contains,  according  to  Muspratt,  sixteen  per  cent,  of  tannin, 
and  Virginian  ten  per  cent.  We  have  no  doubt  the  vastly  improved 
mode  of  gathering  and  preparing  the  American  sumac  will  now 
increase  its  quantity  of  tannin. 

In  dyeing,  it  is  used  to  produce  a  fawn  and  a  rich  yellow,  a 
black,  a  peculiar  shade  of  green,  and  a  red.  The  mordants  are 
usually  tin  or  aluminous  substances. 

With  brazil  wood  and  tin  solution,  it  produces  a  red  ;  with  copperas 
and  logwood,  a  rich  permanent  black.  With  a  solution  of  chloride  of 
tin  alone,  a  rich  yellow ;  and  this  with  Prussian  blue,  shades  of  green. 
It  is  used  chiefly  as  a  base,  and  has  the  quality  of  giving  great  per- 
manency to  the  colours  dyed  with  it.  The  leaves  of  the  hairy 
species  called  staghorn,  are  considered  best  to  dye  yellow. 

The  sumac  berries  are  of  very  little  value,  though  we  think  in 
the  progress  of  science  a  use  will  be  found  for  them.  They  are  said 
to  contain  large  quantities  of  malic  acid.  They  are  now  used  in 
small  quantities  by  the  druggists,  and  when  ripe,  make  a  very 
refreshing  and  cooling  beverage.  They  should  by  all  means  be  kept 
out  of  the  gathered  leaves,  as  they  contain  a  red  dye  which  would 
injure  the  quality  of  the  sumac. 

Frankincense, or  Olihanum.*  G.  Birdwood,  M.D.  (Pharm.  Journ., 
3rd  series,  i.,  163,  from  Trans.  lAnnean  8oc.,  vol.  xxvii.,  p.  111.) 

The  burning  of  incense  for  purposes  of  worship  is  of  very  old  date, 
it  being  represented  in  painting  and  sculpture  on  the  monuments  of 
Egypt  and  Assyria.  The  first  mention  of  it  and  of  the  use  of 
frankincense  occurs  in  the  Bible.  In  Exodus  xxx.  34-  36,  we  read 
that  "  Stacte  and  onycha  and  galbanum,  with  pure  frankincense," 
were  the  "  sweet  spices  "  from  which  the  "  pure  and  holy  perfume  " 
or  "confection"  of  Divine  prescription  which  was  offered  on  the 
"altar  of  incense,"  was  to  be  made  "after  the  art  of  the  apothe- 
cary." In  other  parts  of  the  sacred  writings  it  is  often  mentioned, 
Sheba  being  indicated  as  its  source. 

Herodotus  (born  B.C.  484)  mentions  frankincense  frequently,  and 
affirms  that  Arabia  was  the  only  country  producing  "  frankincense, 
myrrh,  cassia,  cinnamon  and  ladanum;"  and  that  the  frankincense 
trees  were  guarded  by  winged  serpents,  "  small  in  size,  and  of  varied 
colours,  whereof  vast  numbers  hang  about  every  tree  .  .  .  and 
there  is  nothing  but  the  smoke  of  the  storax  which  will  drive  them 

*  Transactions  of  the  Linnean  Society,  vol.  xxvii.,  pp.  111-148.  On  the  Genus 
Boswellia,  with  Descriptions  of  Figures  of  Three  New  Species.  By  George  Bird- 
wood,  M.D.,  Edin.     Communicated  by  Daniel  Hanbury,  Esq.,  F.E.S.  and  L.S. 
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from   the   trees."      The    Greeks   obtained    their   storax   from   the 
Phcenicians. 

Theophrastus  (B.C.  394-287)  gives  the  fullest  and  most  accurate 
account  of  frankincense  of  all  ancient  writers.  Dr.  Birdwood  has 
supplied  the  following  translation  : — 

"  Concerning  frankincense  and  myrrh  and  balsam,  and  whatsoever 
is  like  these,  it  has  [already]  been  said  that  they  are  produced  by 
incision  and  spontaneously.     And  we  must  [now]  endeavour  to  tell 
what  is  the  nature  of  the  trees,  and  if  they  have  anything  peculiar 
as  to  their  origin,  or  collection,  or  other  matters ;  and,  in  like  manner, 
concerning  the  other  sweet-smelling  trees ;  for  almost  the  whole  of 
them  grow  in  places  towards  the  south  and  east.     The  frankincense- 
tree,  and  myrrh,  and  cassia,  and  cinnamon  grow  in  the  Chersonese  of 
the  Arabians,  about   Saba,  and  Adramyta,  and  Citibasna,  and  Mali. 
But  the  trees  of  frankincense  and  myrrh  grow,  some  of  them  on  the 
mountain  and  others  in  private  plantations  at  the  foot  of  the  moun- 
tain, on  which  account  some  of  them  are  cultivated  and  others  are 
not ;  and  they  say  that  the  mountain  is  lofty  and  thickly  wooded 
and  covered  with  snow,  and  that  rivers  also  flow  down  from  it  into 
the  plains,  and  that  the  frankincense- tree  is  not  large,  being  five 
cubits  high  and  covered  with  boughs,  and  that  it  has  a  leaf  like  that 
of  the  pear-tree,  only  much  smaller,  and  is  of  a  glassy  colour,  very 
like  rue,  and  has  altogether  a  smooth  bark  like  the  laurel ;  but  that 
the  myrrh-tree  is  still  smaller  in  size  and  more  shrub-like,  and  that 
it  has  a  hard  trunk,  and  is  twisted  towards  the  ground,  and  is  thicker 
than  a  man's  leg,  and  has  a  smooth  bark  like  purslane.     But  others, 
who  say  they  have  seen  them,  nearly  all  agree  concerning  their  size, 
namely,  that  neither  of  the  trees  is  large,  the  myrrh-tree  being  the 
smaller  and  lower  [of  the  two].     And  they  state  that  the  frankin- 
cense bears  a  resemblance  to  a  laurel,  and  that  it  has  a  smooth  bark, 
but  that  the  myrrh  is  prickly  and  not  smooth,  and  that  it  has  a  leaf 
like  the  elm,  only  crisp  and  prickly  at  the  top,  like  the  ilex  tree.     And 
they  say  that  in  a  voyage  they  were  making  from  the  Bay  of  Heroes, 
they  disembarked  to  search  for  water  on  the  mountain,  and  thus  saw 
the  trees  and  the  mode  of  collecting  [the  frankincense].     And  that 
the  trunks  and  boughs  of  both  were  incised ;  but  that  the  former 
appeared  to  have  been  cut,  as  it  were,  by  an  axe  and  the  latter  to 
liave  had  more  gentle  incisions ;  and  that  the  drops  partly  fell  down 
and  partly  remained  on  the  tree.     And  that  in  some  places  mats 
woven  of  palm-leaves  were  placed  underneath,  while  in  others  the 
ground  underneath  was  hardened  and  kept  clean;   and  that  the 
frankincense  on  the  mats  was  pure  and  transparent,  but  that  on  the 
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ground  less  so ;  and  that  they  scraped  off  what  adhered  to  the  trees 
with  knives,  so  that  the  bark  stuck  to  some  of  them.  And  they  said 
that  the  whole  mountain  was  divided  amongst  the  Sabseans ;  for  that 
they  were  the  lords  [of  the  place],  and  that  they  were  just  towards 
one  another,  on  which  account  no  one  kept  any  guard  [over  his  own 
property]  ;  and  that  having  themselves  taken  thence  an  abundance 
of  frankincense  and  myrrh,  which  they  placed  in  their  ships,  none  of 
the  inhabitants  being  present,  they  had  sailed  away.  And  these  both 
told  this,  and  said  that  they  heard  that  the  myrrh  and  frankincense 
is  gathered  together  on  every  side  to  the  temple  of  the  Sun ;  and 
that  this  belongs  to  the  Sabaeans,  being  by  far  the  most  sacred  thing 
in  the  country,  and  that  certain  armed  Arabs  have  the  custody  of  it ; 
and  that  when  they  bring  it,  each  heaping  up  his  own  frankincense 
and  the  myrrh  in  a  similar  way,  leaves  them  with  the  keepers,  and 
placing  upon  the  heap  a  little  tablet,  stating  the  number  of  measures 
and  the  price  at  which  each  measure  is  to  be  sold ;  and  that  when 
the  merchants  come,  they  inspect  these  tablets,  and  having  measured 
any  heap  that  pleases  them,  they  put  the  price  of  it  in  the  place  from 
which  it  is  taken ;  and  that  the  priest  then  coming  takes  a  third  part 
of  the  price  for  the  god  and  there  leaves  the  remainder,  which  is  kept 
safe  for  the  owners  until  they  come  and  take  it.  But  certain  others 
say  that  the  frankincense-tree  is  like  the  lentisck,  and  its  fruit  to  the 
berries  of  the  same,  and  that  the  leaf  of  it  is  reddish :  and  that  the 
frankincense  from  the  young  tree  is  whiter  and  less  fragrant,  while 
that  from  the  older  trees  is  yellowish  and  more  fragrant ;  and  that 
the  myrrh-tree  is  like  the  terebinth,  but  rougher  and  more  thorny 
and  the  leaf  a  little  rounder,  and,  if  chewed,  resembling  the  terebinth 
in  taste ;  and  that  of  these,  also,  the  older  are  the  more  fragrant. 
And  that  both  grow  in  the  same  place,  and  that  the  ground  [there] 
is  argillaceous  and  flaky,  and  that  springs  of  water  are  rare.  These 
things,  however,  are  contradictory  [to  the  statement]  that  it  snows 
and  is  wet  [in  that  locality]  and  that  rivers  issue  from  it.  And  others 
also  say  that  it  is  like  the  terebinth,  and  others  that  it  is  the  tere- 
binth itself;  for  that  specimens  of  the  wood  were  brought  to  Anti- 
gonus  by  the  Arabs  who  conveyed  the  frankincense,  and  that  they 
differed  in  nothing  from  the  terebinth.  These,  however,  showed  still 
greater  ignorance,  for  they  thought  both  the  frankincense  and  the 
myrrh  grew  on  the  same  tree.  On  which  account,  the  report  brought 
by  those  that  sailed  from  the  City  of  Heroes  is  more  credible ;  since 
the  frankincense-tree  that  grew  above  Sardis,  in  a  certain  temple, 
has  a  leaf  like  the  laurel,  if  from  this  we  can  form  a  conclusion,  and 
the  frankincense  produced   from   it,  whether   from  the  trunks  or 
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branches,  is  like  the  other  frankincense  in  appearance  and  smell 
when  it  is  burnt.  And  this  tree  alone  grew  without  [any  culture] . 
And  some  say  that  the  frankincense  grows  more  abundantly  in 
Arabia,  but  more  beautifully  in  the  neighbouring  islands,  over  which 
the  Arabs  have  sway ;  for  there  they  make  figures  upon  the  trees  of 
whatever  they  like ;  which  is  not  incredible,  as  they  admit  of  any 
incisions  that  persons  may  wish  to  make  in  them.  Some  of  the 
grains  also  are  very  large,  in  bulk  as  much  as  a  handful,  and  in 
weight  more  than  the  third  part  of  a  mina.  All  frankincense  is 
brought  to  the  market  in  a  rough  state,  similar  in  appearance  to  the 
bark  of  a  tree ;  but  of  myrrh  there  are  two  kinds,  the  one  in  drops 
and  the  other  in  moulds.  The  quality  is  judged  by  the  taste ;  and 
from  this  they  choose  what  is  of  uniform  colour.  Concerning 
frankincense  and  myrrh,  this  is  nearly  as  much  as  we  have  heard 
up  to  the  present  time." 

Diodorus  (about  B.C.  50)  gives  a  long  account  of  this  substance, 
in  which  he  gives  a  very  glowing  description  of  Arabia  the  Happy, 
where  the  air  is  so  highly  perfumed  with  frankincense  and  other 
odoriferous  trees  "  that  it  even  ravishes  the  senses  with  delight,  as  a 
thing  divine  and  unutterable,"  and  the  perfume  is  wafted  out  to  sea, 
so  that  those  sailing  near  the  coast  are  entertained  "with  its  plea- 
sures and  delights."  He  also  gives  credence  to  the  myth  of  the 
trees  being  surrounded  by  fearful  serpents.  Speaking  of  an  island 
off  the  coast  of  Arabia  called  Holy  Island,  on  which  no  one  was 
allowed  to  bury  their  dead,  he  says, — 

"  The  sacred  isle  produces  frankincense,  and  in  that  abundance  as 
suffices  for  the  service  and  worship  of  the  gods  all  the  world  over ; 
it  has  likewise  plenty  of  myrrh,  with  other  odoriferous  spices  of 
several  sorts,  which  breathe  out  a  most  fragrant  smell.  The  nature 
of  frankincense,  and  the  manner  of  getting  it,  is  thus :  the  tree  is 
very  small,  like  to  the  white  Egyptian  thorn,  and  bears  a  leaf  like  to 
the  willow ;  it  puts  forth  a  flower  of  a  golden  colour ;  from  the  bark 
of  this  tree,  by  incision  made,  distils  the  frankincense  in  drops  like 
tears." 

Strabo  (b.c.  t>4-A.D.  24)  says, — 

"  Frankincense  is  produced  in  Catabania,  and  in  the  parts  of  Arabia 
opposite.  Hero  the  frankincense-tree  grows  along  the  banks  of  the 
Isis  and  Nilus.  The  country  of  the  Sabsei  produces  not  only  frankin- 
cense but  balsam,  sweet-smelling  palms,  calamus,  and  larimnum,  a 
most  fragrant  perfume.  By  the  trade  in  these  aromatics  the  Sabasans 
and  the  Gerrhaei  have  become  the  richest  of  all  the  tribes." 

Pliny  (a.d.  23-79),  too,  gives  a  long  account,  agreeing  in  most 
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particulars  with  Theoplirastns.  He  says  that  the  gnm  was  at  first 
only  collected  once  a  year,  but  when  a  greater  demand  sprang  up, 
the  inhabitants  "feeling  the  sweetnesse  of  the  gaine,"  made  a  double 
vintage, — the  first  and  best  in  summer,  about  the  dog-days,  and  the 
second  in  the  spring;  the  first  being  called  Carpheotum,  and  the 
second  or  spring  crop,  much  inferior  to  the  first,  Dathiatum. 

Ptolemy  (about  A.D.  150),  in  his  Geography,  places  the  libanoto- 
phoros,  or  thuriferous  region,  between  Makalla  and  Muscat. 

The  casual  notices  of  frankincense  by  the  Latin  poets  and  historians 
are,  as  Dr.  Birdwood  observes,  very  valuable  in  the  present  argument, 
and  are  very  numerous.  The  most  pertinent  of  them  are  quoted  by 
Celsusinhis  "Hierobotanicon,"  who  "  makes  a  very  determined  efibrt 
to  exhaust  all  the  learning  on  the  subject,"  and  "  very  well  proves 
how  impossible  it  is  to  be  universally  learned  on  even  so  infinitesimal 
a  subject  as  frankincense." 

The  high  honour  in  which  frankincense  was  held  by  the  ancients 
is  shown  by  its  being  one  of  the  three  gifts  brought  by  the  magi  to 
the  infant  Saviour. 

The  Arabian  writers  all  agree  that  frankincense  is  produced  in  the 
Hadramaut,  though  Serapion  and  Avicenna  copy  Dioscorides'  mistake 
in  saying  it  was  also  produced  in  India.     Ibn  Batuta  says : — 

"  Leaving  Zofar  (Dofar,  Lee ;  Sephar  of  the  Bible  ?  G.B.),  I  pro- 
ceeded to  sea  towards  Amman,  and  on  the  second  day  put  into  the 
port  of  Hasik,  where  many  Arab  fishermen  reside.  We  have  here 
the  incense-tree.  This  tree  has  a  thin. leaf,  which,  when  scarified, 
•produces  a  fluid  like  milk,  this  turns  into  gum,  and  is  then  called 
lohan,  or  frankincense." 

Marco  Polo,  a  European  writer,  says  of  the  city  of  Escier,  or 
Escher  :^- 

"  This  district  produces  a  large  quantity  of  white  frankincense  of 
the  best  quality,  which  distils,  drop  by  drop,  from  a  certain  small 
tree  that  resembles  the  fir.  The  people  occasionally  tap  the  tree  or 
pare  away  the  bark,  and  from  the  incision  the  frankincense  gradually 
exudes,  which  afterwards  becomes  hard.  Even  when  an  incision  is 
not  made,  an  exudation  is  perceived  to  take  place,  in  consequence  of 
the  excessive  heat  of  the  climate. 

"  The  frankincense  is  so  cheap  in  the  country  as  to  be  purchased 
by  the  governor  at  a  rate  of  ten  bezants  the  quintal,  who  sells  it 
again  to  the  merchants  at  40  bezants.  This  is  done  under  the  direc- 
tion of  the  Soldan  of  Aden,  who  monopolises  all  that  is  produced  in 
the  district,  and  derives  a  large  profit  from  the  resale." 

Thevet  says  that  frankincense  is  produced,  with  myrrh,  in  the 
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conntry  about  Pecher  (Shelier  ?)  and  Fartack,  cities  of  the  kingdom 
of  Aden ;  that  there  are  two  kinds,  the  best  being  whitish,  pure, 
clean-cut,  and  solid,  collected  in  summer ;  the  second,  a  reddish 
kind,  collected  in  spring ;  also  that  the  tree  resembles  the  resinous 
firs.  He  gives  a  figure,  which  Dr.  Bird  wood  takes  to  be  an  undoubted 
Bosivellia,  with  a  background  oifirs. 

Garcia  ab  Horto,  from  whom  Gerard  copies,  says  that  no  frankin- 
cense is  produced  in  India,  and  he  wonders  that  such  a  mistake 
should  have  been  made  ;  that  there  are  two  kinds,  the  best  produced 
on  mountains,  and  the  dark  and  inferior  produced  in  the  plains  ; 
that  the  darker  kinds  of  frankincense  are  called  Indian  by  the 
Arabs.  His  figure  is  a  copy  of  Thevet's  without  the  background  of 
firs. 

The  word  olibanum,  as  a  synonym  for  frankincense,  was  used  by 
Pope  Benedict  IX.,  in  1033,  and  by  Gerard  in  his  translation  of 
Avicenna,  in  1490. 

Purchas,  in  "His  Pilgrimes "  (London,  1627)  notes  olibanum 
amongst  other  articles  brought  by  the  Arabs  for  sale  on  the  Arabian 
coast. 

Celsus,  in  his  "  Hierobotanicon,"  has  the  following  information 
regarding  the  native  country  of  olibanum  : — 

"It  is  most  true  that  frankincense  does  not  grow  in  any  part  of 
India,  since  whatever  frankincense  is  consumed  in  India,  and  what- 
ever is  conveyed  thence  to  Portugal,  is  brought  out  of  Arabia,  where 
alone  it  grows,  and  is  called  Lovan.  On  which  account  I  believe 
that  writers  are  mistaken  who  consider  that  it  is  libanum  in  Greek, 
and  olibanum  in  commerce,  from  the  fact  of  its  growing  in  Mount 
Lebanon." 

LinnoBus  referred  frankincense  to  a  Juni/perus^  J.  lycia. 

Dr.  Bird  wood  says  ho  takes  the  statement  at  second  hand.  This 
is,  however,  true.  Linnajus  in  his  "  Materia  Medica  "  (Schreber's 
ed.,  Alt.,  1772)  says, — 

506.  JuNiPERUs  LYCIA  foliis  temis  undique  imbricatis  ovatis  obtusis. 
Uoy.  Mgdb.,  90  Sp.  PL  1471. 

Cedrus,  folio  cupressi,  major,  fractu  flavescento.    Bauh.  Pin.y  487". 

Log.  :  Africa,  -Ethiopia,  Arabia,  Arh&rf  lyenujrlna. 

Pharm.  Olibani  (Thuuis)  Resina,  granulata,  oleum  stillatitium, 
etc.,  and  in  a  foot-note  "  Olibanum  gx  hac  arhure  dasvmium  esse  alii 
statuunt,  alii  negant,  et  Sandaracam  non  prioris  sed  hujus  esse  resinam 
volu7it  alii;  lis pendet.^' 

Bruce,  whose  narrative  of  travels  met  with  so  much  undeserved 
opposition  and  incredulity,  actually  figures  in  bis  atlas  a  plant,  after- 
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wards  named  by  Richard  BoswelUa  papyrifera,  remarking  that  it 
was  called  angouah  by  the  people  about  Tacazza,  and  believed  by 
the  Abyssinians  to  be  the  true  frankincense ;  he  adds,  "  in  reality  it 
produces  a  gum  much  resembling  it." 

In  1807,  Colebrooke  proved  that  a  frankincense- like  gum  was 
yielded  by  BoswelUa  serrata,  of  Roxburgh  (=  B.  thurifera,  Colebr.). 
From  this  it  was  concluded  that  this  plant  yielded  the  olibanum  of 
commerce,  and  it  was  even  denied  that  Arabia  yielded  any. 

Bruce's  plant  was  afterwards  described  by  two  botanists  under 
different  names  ;  in  1820,  by  Delile,  under  the  name  of  Amyris  papij- 
rtfera,  and  by  Endlicher  in  1838,  under  the  name  of  Plosslea  flori- 
hunda. 

Wellstead,  in  1838,  found  that  large  quantities  of  olibanum  were 
exported  from  the  Soumali  coast.  He  says,  "  two  kinds  of  frankin- 
cense are  brought  here  for  exportation  to  Hindustan,  one  called 
Luhan,  from  Hadramaut,  which  is  a  powerful  aromatic,  used  in  the 
temples  and  houses  for  fumigation  ;  the  other,  Luban-mati,  less  fra- 
grant, but  preferred  for  chewing." 

Cruttenden,  in  1837,  saw  the  frankincense- tree  on  his  journey 
from  Merbat  to  Dyreez,  the  principal  town  of  Dejar,  and  in  1843, 
the  frankincense-tree  of  the  Soumali  country.  He  is  reporting  on 
the  Mijjertheyn  tribe  of  Soumalis,  and  says, — 

"  During  the  hot  season  the  men  and  boys  are  daily  employed  in 
collecting  gums,  which  process  is  carried  on  as  follows  : — About  the 
end  of  February  or  beginning  of  March,  the  Bedouins  visit  all  the 
trees  in  succession,  and  make  a  deep  incision  in  each,  peeling  off  a 
narrow  strip  of  bark  for  about  five  inches  below  the  wound.  This  is 
left  for  a  month,  when  a  fresh  incision  is  made  in  the  same  place, 
but  deeper.  A  third  month  elapses,  and  the  operation  is  again 
effected,  after  which  the  gum  is  supposed  to  have  attained  a  proper 
degree  of  consistency.  The  mountain  sides  are  immediately  covered 
with  parties  of  men  and  boys,  who  scrape  off  the  large,  clear  globules 
into  a  basket,  whilst  the  inferior  quality  that  has  run  down  the  tree 
is  packed  separately.  The  gum,  when  first  taken  from  the  tree,  is 
very  soft,  but  hardens  quickly.  The  flame  is  clear  and  brilliant,  and 
the  traveller  is  frequently  amused  by  seeing  a  miserable  Bedouin 
family,  cowering  under  a  wretched  hovel,  eating  their  scanty  meal  by 
the  light  of  half-a-dozen  frankincense  torches.  Every  fortnight  the 
mountains  are  visited  in  this  manner,  the  trees  producing  larger 
quantities  as  the  season  advances  until  the  middle  of  September, 
when  the  first  shower  of  rain  puts  a  close  to  the  gathering  of  that 
year." 
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The  export,  he  goes  on  to  say,  is  in  the  hands  of  "  those  never- 
failing  speculators,  the  Banians  of  Porebnnder  (Kattiawar)  and 
Bombay."  At  the  close  of  the  north-east  monsoon  they  arrive  at 
the  coast,  and  settle  at  Feluk  (Mount  Elephant  of  the  ancients,  Cape 
Felix  of  the  Portuguese,  and  Jibbel  Feel  of  Captain  Saris),  Bunder 
Marayah,  Bunder  Khor,  and  other  Bunders.  "  The  Bedouins  from 
the  interior  immediately  visit  them,  and,  as  there  is  no  one  to  com- 
pete with  them,  they  manage  to  engross  the  greater  part  of  the 
trade."     He  estimates  that  the  quantity  annually  exported  is — 

To  Bombay 377  tons. 

To  Red  Sea 235     „ 

To  Arabia 120     „ 

732 

"  The  trees  that  produce  luhan,  or  frankincense,  are  of  two  kinds, 
Luhan  meyti  and  Luhan  hedoivi.  Of  these  the  meyti,  which  grows 
out  of  the  native  rock,  is  the  most  valuable,  and,  when  clean-packed, 
and  of  good  quality,  it  is  sold  by  the  merchants  on  the  coast  for  one 
and  a  quarter  dollars  per  frasila  of  twenty  pounds.  The  Luhan 
hedowi,  of  the  best  quality,  is  sold  for  one  dollar  per  frasila  :  of  both 
kinds  the  palest  colour  is  preferred.  The  trees  vary  greatly  in 
height,  but  I  never  saw  one  above  twenty  feet  with  a  stem  of  nine 
inches  in  diameter.  Their  form  is  very  graceful,  and,  when  spring- 
ing from  a  mass  of  marble  on  the  brink  of  a  precipice,  their  appear- 
ance is  especially  picturesque." 

In  1843,  Kempthorne  and  Vaughan  visited  the  Soumali  country. 
Kempthorne's  specimen  was  identified  by  Mr.  Bennett,  of  the 
British  Museum,  with  Endlicher's  Plosslea  floribunda,  but  on  the 
agreement  of  the  peculiar  papery  character  of  the  barks  only.  Dr. 
Vaughan,  in  "  Notes  upon  the  Drugs  observed  at  Aden,"  mentions  the 
following  kinds : — Luhan  maitee,  Luhan  nankur  or  aungure,  Liihan 
makur,  Liihan  herbera  or  muslika,  and  Luhan  Marhat  or  Saharee 
Luhan,  the  finest  kind.  Yaughan's  original  specimens  are  in  the 
Pharmaceatical  Society's  museum. 

In  1847,  Carter  published  a  figure  of  the  frankincense-tree  of 
Arabia,  accurately  defining  the  thuriferous  region.     He  says, — 

"  Coming  from  the  north-east,  we  first  meet  with  the  frankincense- 
tree  on  the  Sabhan  mountains  in  latitude  17°  30'  N.  and  longitude 
55°  23'  E.,  where  the  desert  ends,  and  the  wooded  mountainous  re- 
gion commences ;  and,  following  the  coast,  which  runs  soutli-west, 
we  find  the  frankincense  exported  from  the  dilfcrent  towns  gradually 
diminishes  after  the  Bay  of  Al  Kammar  until  we  arrive  at  Makalla, 
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from  whence  none  is  exported  from  the  interior  of  Arabia,  and  but 
little  used,  except  what  is  brought  from  the  African  coast  opposite 
that  town.  By  the  same  inquiry  we  learn  that  the  produce  of  the 
Arabian  trees  is  exported  in  large  quantities  from  places  on  that 
part  of  the  coast  which  intervenes  between  the  latitude  and  longitude 
mentioned  (viz.  17°  30'  N.  and  55^  23'  E.),  and  the  town  of  Damkote 
in  the  Bay  of  Al  Kammar,  62°  47'  E.  longitude.  Between  these 
two  points  the  trees  are  congregated  in  two  distinct  localities, — on 
the  summits  and  sides  of  the  highest  range  of  mountains  near  the 
coast,  and  on  the  plain  between  them  and  the  sea;  the  former  is 
called  Nedjee,  or  highland,  and  the  latter  Sahil,  or  plains  on  the 
coast.  The  Nedjee  is  about  two  days'  journey  from  the  shore  :  it  is 
the  most  elevated  portion  of  the  great  limestone  formation  of  this 
coast,  which,  from  a  height  of  5000  feet  here,  descends  in  sudden 
and  lofty  steps  upon  the  Arabian  Sea.  To  get  to  it  you  first  cross 
the  Sahil  already  mentioned,  'and  then  ascend  a  minor  range,  which 
is  covered  with  long  grass  and  trees,  and,  after  passing  a  less  fertile 
region,  called  the  Gcithan,  at  last  arrive  at  the  Nedjee,  where  there  is 
no  grass  and  but  few  trees  beside  those  which  produce  the  frankin- 
cense. The  soil  is  red  and  subargillaceous,  and,  in  consequence  of 
its  scarcity,  the  trees  are  generally  found  growing  out  of  the  crevices 
of  the  limestone  rock.  It  is  from  this  part  that  the  frankincense  is 
chiefly  brought,  and  as  I  have  before  said,  the  largest  quantities  of  it 
are  exported  from  the  different  towns  on  the  coast  between  the 
longitudes  60°  47'  and  65°  23'  E. 

"  The  libanophorous  region,  therefore,  lies  behind  the  towns  on 
this  part  of  the  coast  where  Theophrastus  places  it,  and  not,  as 
Ptolemy  places  it,  in  Oman." 

Mr.  Carter  also  procured  dried  and  living  specimens  of  the  tree, 
and  made  carefal  drawings  of  them.  In  1859,  when  Dr.  Birdwood 
took  charge  of  the  Agri- Horticultural  Society's  "  Old  Gardens  "  at 
Bombay,  he  found  Carter's  plant  still  living.  Through  the  kind 
exertions  of  Colonel  Playfair,  then  at  Aden,  he  obtained  a  fine  col- 
lection of  several  varieties  of  dried  specimens  and  cuttings  of  the 
African  frankincense-tree,  together  with  the  frankincense  yielded  by 
them.  Both  Carter's  and  Playfair's  plants  have  since  flowered,  and 
thus  allowed  of  their  being  named. 

Dr.  Birdwood,  in  his  "  conclusions,"  says  : — 

"  It  will  I  believe,  be  now  agreed  that  Arabia  produces  frankin-' 
cense,  and  in  the  very  region  indicated  by  common  opinion  of  the 
ancient  world,  and  so  accurately  limited  by  Theophrastus.  Now 
that  it  has  been  demonstrated  by  Carter  that  the  hbanotophorous 
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region  lies  along  the  coast  of  Hadramant,  the  agreement  between 
the  statements  of  the  Bible,  Herodotus,  Theophrastus,  Diodorus 
Siculas,  Strabo,  Pliny,  Arrian,  Ptolemy,  the  Arabs,  Marco  Polo, 
Bochart,  and  Celsus  is  very  striking.  It  will,  I  believe,  be  agreed 
also,  as  implied  in  the  more  ancient  references  to  Arabia,  and  ex- 
pressly asserted  by  Diodorus,  Strabo,  Arrian,  and  others  of  the 
ancients,  and  demonstrated  with  such  fulness  by  Cruttenden,  Kemp- 
tliorne,  and  Yaughan,  and  the  overwhelming  evidence  of  modern 
travellers  (beginning  with  Bruce)  generally,  that  the  Soumali 
country  also  produces  frankincense  and  probably  tlie  bulk  of  the 
ohbanum  of  commerce.  The  agreement  as  to  the  region  about  Mount 
Elephant  (Ras  Fieluk,  Cape  Felix,  Jibbel  Feel)  between  Arrian, 
Captain  Doventon  and  Captain  Saris,  in  Purchas,  Milburn,  Crutten- 
den, Kempthorne,  and  Yaughan  is  indeed  quite  startling. 

"  It  will  be  admitted  also,  I  believe,  that  Boswellia  Carterii  {Molir 
Madoiv),  which — with  J5.  Bhau-Dajiana  (Mohr-Acld),  the  source  of 
the  bulk  of  the  olibanum  of  commerce  exported  from  the  Soumali 
country — is  the  same  species  as  the  plant  (Maghrayt  d'sheehaz)  which 
Carter  found  produced  the  frankincense  of  the  Hadramaut,  and  also 
that  JJus/rr/lia  tJairifera  (including  B.  glabra)  of  India  and  B.  pajpy- 
rifera  of  Abyssinia,  although  thuriferous  species,  are  not  known  to 
yield  any  of  the  olibanum  of  commerce. 

"It  is  very  surprising  that  so,  great  weight  of  evidence  in  favour 
of  frankincense  being  produced  in  Arabia  Felix  and  the  Soumali 
country  should  ever  have  been  set  aside  for  the  idle  fancy  that  India 
was  tlio  source  of  the  olibanum  of  commerce." 

Dr.  Ilirdwood  rightly  attributes  at  least  a  portion  of  this  mistake 
to  a  most  prolific  source  of  error,  namely,  the  alteration  which  has 
taken  place  in  the  trade  routes. 

In  the  Paris  Universal  Exhibition  of  1867,  Dr.  Birdwood  noticed 

several  bottles  of  frankincense  labelled  "  Olibanum,  so  called  because 

'♦   r-  •  '.^  from  Mount  Lebanon;"  also  aconite  Isibelled  ^^ Aeon i turn 

'■■>;  so  named  because  its  root  is  the  famous  poison  of  Nepaul"  ! 

Dr.  Jiirdwood  then  gives  descriptions  of  the  genus  Boswellia  and 
flic  si)(;ci(s  belonging  to  it,  as  enumerated  below,  with  the  synonyms 
ies. 

Genus  Boswellia. 

Roxburgh,  PI.  Corom.  iii.,  p.  4,  t.  207 ;  Bonth.  and  Hook.  Gen. 
P^n.f.  ;.,  p.  322. 

/     inun,  Colebrook  in  Asiat.  Res.,  ix.,  p.  377,  t.  5,  f.  1. 
I'ln.islca,  Endlicher,  Nov.  Stirp.  Deo.  47 ;  Iconog.  t.  119,  120. 
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Species  5 ;   natives  of  Nubia,   Abyssinia,   Berbera,  Arabia,  and 
India. 

1.  BoswELLiA  Carterii,  Birdwood,  n.  sp.  (with  figures). 

B.  thurifera,  Colebrooke  ?     Carter  in  Joum.  Bombay  Br.  Roy. 

As.  Soc.,  ii.,  1847.     "  Mohr  Madow,"  Playfair ;   "  Maghrayt 

d'sheebaz,"  Carter ;  These  are  two  varieties. 
Habitat.    Soumali   mountains,   Africa ;    Hadramaut   mountains, 
Arabia. 

2.  B.  Bhau-Dajiana,  Birdwood,  n.  sp.     "Mohr-Add,"  Playfair. 
Habitat.  Soumali  mountains. 

These  two  species  yield  the  bulk  of  the  olibanum  exported  from 
the  Soumali  country  under  the  name  of  "  Laban-Sheheri." 

3.  B.    PAPTRiFERA,   Richard,    Tent.   Flor.  Abyss.,   etc.,  iv.,  p.    140, 

t.  33. 
Amyris    jpap^jrifera,    Delile,     Cent.    PI.    d'Afrique;    Caillaud, 

Voyage  a  Meroe,  ii.,  p.  293. 
Plosslea  floribu7ida,  Endl,  Nov.  Stirp.,  etc.,  n.  47,  t.  119,  120. 
"  Angouah,"  Brace's  Travels,  vii.,  p.  334,  tab.  48. 
Habitat.  Senaar,  Soudan,  Gondar,  and   the  valley  between  the 

Taccaze  and  Mareb. 

4.  B.  thurifera,  Colebrooke,  Asiat.  Res.,  ix.,  p.  377,  t.  5. 

B.  serrata  and  B.  glabra,  Roxb.  Flor.  Ind.,  ii.,  pp.  383,  384. 
B.  glabra,  Roxb.  Cor.  PL  ii.,  t.  207. 
"  Salai,''  India  (Birdwood). 
Habitat.  In  the  mountains  of  Tropical  India ;  Oude  and  Rohil- 
kund,    Boyle;    Behar,    Sooker ;    Concan,    Stocks;    Kattyawar, 
Khandeish,  H.  M.  Birdivood. 
There  are  two  varieties  of  this  plant  and  its  gum-resins  recognised 
by  the  natives  of  India,  of  which  Roxburgh  made  two  species. 

5.  B.  Pre  RE  ANA,  Birdwood,  n.  sp.  (with  figure).     "  Yegaar,"  Play- 

fair.    "  Louban  maitee  "  of  the  Soumalis.      "Louban  meyti," 

Cruttenden. 
Habitat.    In    the    white    limestone    mountains    about    Bundah 

Murayha. 
"We  are  highly  grateful  to  Dr.  Birdwood  for  this  very  interesting 
and  valuable  paper,  which  must  have  cost  him  immense  labour  and 
painstaking  research.  It  is,  without  doubt,  one  of  the  best  mono- 
graphs on  any  materia  medica  substance  we  have  had  for  some 
time,  and  will  receive  the  recognition  it  is  so  well  entitled  to.  Dr. 
Birdwood  tells  us  that  this  is  the  "  first  of  a  series  of  monographs 
on  such  of  the  vegetable  products  of  the  East,  the  history  and 
botany  of  which  need  further  elucidation."     We  look  with  interest 
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for  further  contributions  from  his  pen,  especially  when  we  find  he 
has  not  overlooked  one  of  the  most  fundamental  desiderata  of 
economic  botany,  that  of  procuring  really  well-authenticated  speci- 
mens of  the  products  collected  from  the  plants  themselves.  He 
tells  us  that  nearly  all  the  gums  and  resins  in  the  Bombay  Museum 
were  collected  by  his  own  hands. 

Monkey  Nuts.  (Pharm.  Journ.,  3rd  series,  i.,  488,  {rom.  Nature.) 
The  pods  of  the  ground  nut  {Arachis  hypogcea),  commonly  known  by 
the  name  of  "  monkey  nut,"  chiefly  used  for  the  expression  from  the 
seeds  of  a  light-coloured  bland  oil,  said  to  be  extensively  used  for 
mixing  with  olive  oil,  are  now  reported  to  be  used  in  America  for 
making  so-called  chocolate.  For  this  purpose  they  are  beaten  up  in 
a  mortar,  and  the  mass  compressed  into  cakes  ;  and  it  is  said  to  form 
a  most  agreeable  chocolate,  mthout  a  particle  of  true  cocoa.  The 
Americans  also  prepare  the  seeds  as  a  desert  sweetmeat  by  parching 
them  and  beating  them  up  with  sugar. 

Mode  of  preparing  the  Cutch  of  Commerce  from  the  Acacia 
Catechu.  Claude  Dumaine.  (Journ.  Ayric.  8oc.  India,  i.,  399.) 
Of  this  tree  there  are  two  varieties,  a  white  and  a  red  kind ;  but  the 
cutch,  or  catechu,  is  almost  always  prepared  from  the  red  kind,  the 
white  being  seldom  cut  down.  Cutch,  or  catechu,  is  prepared 
thus : — The  tree  is  cut  down  to  about  6  to  12  inches  from  the 
ground,  and  chopped  into  small  pieces,  the  smaller  branches  and 
bark  being  rejected.  The  chopped  wood  is  then  taken  to  the  place 
of  manufacture,  generally  under  trees  in  the  open  air,  and  placed 
over  a  brisk  fire  in  mud  jars,  called  gJiarrahs,  filled  with  about  two- 
thirds  of  water.  This  is  allowed  to  boil  down  till,  with  the  extracted 
matter,  it  forms  a  liquid  of  syrupy  consistence.  The  contents  of 
several  jars  are  then  poured  into  a  larger  jar,  and  again  placed  over 
a  brisk  fire  for  a  period  of  from  two  to  four  hours ;  and,  when  suffi- 
ciently boiled  down,  it  is  poured  out  over  mats  covered  with  aslies 
of  cow  dung,  and  allowed  to  dry.  The  wood  when  dry  is  used 
for  fuel. 

Adulteration  of  Catechu.  {Pharm.  Journ.,  3rd  series,  i.,  366.)  It 
is  a  well-known  fact,  tliat  catechu  is  often  adulterated ;  the  sophisti- 
cated substance  injuriously  affecting  various  operations  in  which  it 
is  employed,  especially  dyeing  and  calico-printing.  According  to 
Tissandier,  genuine  catechu,  when  exhausted  by  means  of  ether, 
loses  53  per  cent,  of  weight,  leaving,  after  drying,  47  per  cent,  of 
residue.  A  mixture  of  catechu  and  alum  gives  a  white  precipitate 
with  nitric  acid  and  with  chloride  of  barium. 

The  Tamarind.    John  H.  Jackson,  A.L.S.     (Fharm.  Joum.^ 
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3rd  series,  i.,  863.)  The  tamarind  (Tamarindus  Indica,  L.)  is  well 
known  in  this  country  as  an  agreeable  and  useful  medicinal  preserve. 
There  is  only  one  species  of  the  genus,  of  which,  however,  there 
are  two  varieties,  one  growing  in  the  East,  and  the  other  in  the 
West  Indies.  The  chief  difference  is  in  the  length  of  the  pods, 
those  of  the  Eastern  plant  being  from  three  to  six  inches  long  and 
slightly  curved,  and  containing  from  six  to  twelve  seeds,  while  the 
Western  variety  is  shorter,  and  seldom  has  more  than  four  seeds. 
The  trees  grow  to  a  great  height,  attaining  in  the  East  Indies 
eighty  feet.  The  pinnate  leaves  and  racemes  of  yellow  and  red- 
streaked  flowers,  with  purple  filaments,  give  it  a  pleasing  and 
graceful  appearance. 

The  wood  is  excessively  hard,  and  so  heavy  that  it  sinks  in  water. 
It  is  peculiarly  marked  with  broad  chocolate-brown  streaks.  In  the 
East  Indies  it  is  used  for  furniture  and  for  general  building  pur- 
poses. Tamarinds,  as  seen  in  commerce,  consist  of  the  pulpy  or 
fleshy  part  of  the  pods,  after  the  outer  shell  has  been  removed, 
preserved  in  syrup  or  sugar.  The  mode  of  preserving  them  is 
either  by  throwing  hot  sugar  from  the  boiler  on  the  ripe,  pulpy 
portion  of  the  pods,  or  by  placing  alternate  layers  of  tamarinds  and 
sugar  in  stone  jars :  preserved  in  this  way  they  are  said  to  have  a 
finer  flavour  and  better  colour.  Tamarinds  are  valued  with  us,  as 
well  as  in  nearly  all  the  countries  where  they  grow,  for  their  gentle 
laxative  and  cooling  properties ;  they  are,  moreover,  used  in  tropical 
countries  as  an  article  of  food.  In  Sumatra  they  are  salted  and  used 
in  cooking  and  served  at  table,  and  in  Western  India  they  are  used 
in  preserving  or  pickling  of  fish.  The  leaves  partake  of  the  acid 
property  of  the  fruit,  and  a  decoction  is  employed  in  Ceylon  for 
fomentations  and  in  ophthalmic  cases ;  they  are,  moreover,  taken 
internally  for  the  cure  of  jaundice.  In  Bengal  an  infusion  is  made 
from  them,  and  used  in  preparing  a  fixed  yellow  die,  in  which  silks, 
after  having  been  previously  dyed  in  indigo,  are  dipped  and  changed 
to  a  green. 

The  tamarind-tree  is  said  to  exhale  a  large  amount  of  acid,  and 
the  damp  air  becoming  impregnated  with  it  during  the  night, 
sensibly  injures  the  fabric  of  cloths  exposed  to  its  influence  for  any 
length  of  time;  On  this  account  the  natives  have  a  strong  objection 
to  sleep  under  the  trees.  It  has  been  said  that  no  plants  will  grow 
under  the  shade  of  the  tamarind;  but  this  is  evidently  a  mistake, 
though  it  is  not  impossible  that  the  acid  has  an  injurious  efiect  on 
some  plants.  The  flowers  are  employed  in  Ceylon  in  the  prepara- 
tion of  a  confection  which  is  considered  valuable  in  fiver  complaints. 
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The  seeds,  in  times  of  scarcity,  are  eaten  as  food,  being  first  roasted 
and  then  soaked  for  some  hours  in  water,  by  which  the  hard  outer 
skin  is  removed ;  they  are  afterwards  boiled  or  fried  and  eaten. 
Simply  pulverized,  they  are  mixed  with  water  into  a  thick  paste,  and 
apphed  to  boils  to  promote  suppuration.  The  powder  is  also  boiled 
with  thin  glue,  and  is  said  to  constitute  one  of  the  strongest  of 
wood  cements.  Besides  all  these  various  uses  of  the  tamarind- tree, 
it  is  said  that  the  native  silversmiths  in  Southern  India  use  a  strong 
infusion  of  the  acid  fruits,  mixed  with  sea  salt,  for  cleaning  and 
brightening  silver. 

M'Boiindou,  or  Icaja,  an  Ordeal  Poison  nsed  at  the  Gaboon. 
MM.  Rabuteau  and  Peyre.  (Gomptes  Eendus  Ixxi.,  253.)  In  1869, 
one  of  the  authors  brought  from  the  Gaboon  some  roots  of  m'boundou. 
They  had  been  dug  up  by  himself  from  a  humid  soil  in  the  vicinity 
of  the  river  Como,  about  thirty  leagues  inland.  It  is  only  with 
great  diflBculty  that  the  plant  is  obtained  in  the  settlement.  The 
places  where  it  is  to  be  found  are  kept  secret  with  such  care  by  the 
fetishmen  from  Europeans,  and  even  from  the  natives,  that  up  to 
the  present  time  only  a  few  specimens  have  been  obtained,  which 
liave  not  been  sufficient  to  enable  a  complete  study  of  its  toxic  pro- 
perties to  be  made. 

The  roots  with  which  the  experiments  were  made  measured  at  the 
crown,  the  largest  three  centimetres  in  diameter,  the  smallest  about 
one.  They  are  sometimes  found  of  a  larger  size.  The  length 
varied  between  fifty  and  seventy  centimetres.  The  rather  thick 
Inivk  is,  ])()t]i  when  fresh  and  when  dry,  reddish  at  the  surface  and 
of  a  bright  red  colour  under  the  epiderm.  The  wood  which  it 
c(jver8  is  greyish- white  and  very  hard. 

The  experiments  were  nearly  all  made  with  the  bark, — some  few, 

],..„...,r..,.    „.;tj^   the  root-wood, — from  which  aqueous  and  alcoholic 

')  prepared.      The  bark  and  the  wood  are  both  very 

bitter,  their  infusions,  even  when  very  much  diluted,  possessing  still 

nri  extiMiDc  1)itterness.     Treated  with  a  solution  of  iodine  and  iodide 

or  wiili  ]  iiMsphomolybdic  acid,  they  gave  an  alminhmt 

l»i(  ripiiHU'.      They  contain  an  alkaloid   (perhaps  many)  which  is 

l)f!lieved  to  be  the  same  in  the  bark  and  in  the  wood,  since  the 

(flcrls  observed   upon  animals  have   appeared   identical,  ilic   only 

(liflcrcncc  noted  !»  In<f  tluit  the  alcoholic  extract  has  seemed  more 

Mcfive  than  the  a(|  iract.     A  diiference,  though  but  a  slight 

one,  has  been  nota   <i  m  ilio  effect  of  the  poison  when  introdnoed 

into   the  stomach   ir<.iii    that  which    follows  it  when   introduced 

i'  I  I  ho  skin  of  animals^ 
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After  many  experiments  made  with  varied  doses  of  the  poison 
upon  frogs,  rabbits,  and  dogs,  it  is  believed  that  the  following  is  the 
manner  of  action  of  the  poisonous  principle  of  m'boundou. 

Introduced  in  a  very  small  quantity  under  the  skin  of  a  frog  the 
poison  produces  only  a  constraint  of  the  movements, — a  sort  of 
paralysis, — which  prevents  it  from  jumping  except  with  difficulty. 
The  same  effect  was  observed  when,  instead  of  introducing  the 
extract,  which  is  very  powerful,  under  the  skin,  a  little  powdered 
root  has  been  substituted  for  it.  When  only  a  small  quantity  of  the 
aqueous  extract  has  been  introduced  under  the  skin,  its  effect  dis- 
appears completely  after  about  an  hour. 

A  dose  of  three  milligrammes  of  this  extract  injected  under  the 
skin  of  a  frog  produces  at  first  the  constraint  of  movements  just 
noticed,  but  after  ten  minutes  or  more  it  suffers  from  shocks  and 
tetanic  convulsions.  These  convulsions  are  not  produced  sponta- 
neously in  general,  but  are  brought  on  by  touching  the  animal,  or 
simply  striking  the  table  upon  which  it  rests.  If  the  dose  is 
stronger — one  centigramme,  for  example — the  convulsions  appear 
more  quickly ;  there  is  rigidity,  but  it  is  rarely  that  the  animal 
can  be  raised  altogether  as  when  one  is  poisoned  by  strychnine. 
There  is  always  a  certain  relaxation  compared  with  what  is  ob- 
served in  the  action  of  strychnine.  Moreover,  the  frog  is  not 
rigid  after  death.  This  occurs  after  a  period  riot  exceeding  three- 
quarters  of  an  hour,  unless  the  dose  has  been  feeble;  in  that 
case  the  animal,  placed  in  water,  recovers  completely  after  a 
few  hours. 

If  a  frog  be  prepared  according  to  the  method  of  M.  Claude 
Benard,  by  tying  the  lower  part  of  the  trunk  and  excluding  the 
lumbar  nerves,  then,  by  introducing  the  extract  under  the  skin,  it  is 
ascertained  that  m'boundou  acts  upon  the  spinal  marrow.  It  is  not 
a  muscular  poison. 

A  dose  of  ten  centigrammes  of  the  extract  of  m'boundou  in 
aqueous  solution  injected  under  the  skin  of  a  rabbit  in  two  or  three 
different  places,  in  order  that  the  absorption  should  be  more  rapid, 
killed  the  animal  in  twenty  minutes.  Five  or  ten  minutes  after  the 
injection,  upon  being  touched,  it  suffered  from  energetic  starts  and 
shocks  that  may  be  compared  to  electric  shocks ;  at  the  same  time 
the  movements  of  its  limbs,  especially  of  its  posterior  ones,  were 
much  impeded.  It  died  from  asphyxia,  but  its  life  might  have  been 
prolonged  by  artificial  respiration.  The  same  dose  injected  in 
another  rabbit  at  a  single  point  did  not  cause  death :  at  the  end  of 
two  hours  the  animal  had  but  feeble  shocks  upon  being  touched,  and 
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even  these  disappeared  totally.  It  ate  with  appetite.  This  fact 
proves  evidently  that  the  elimination  of  the  poison  is  rapid. 

Fifteen  centigrammes  of  the  same  extract  dissolved  in  thirty  or 
forty  grammes  of  water,  and  introduced  into  the  stomach  of  a  rabbit, 
caused  its  death  at  the  end  of  an  hour  and  five  minutes.  The 
symptoms,  which  were  the  same  as  the  preceding,  commenced  to 
manifest  themselves  ten  minutes  after  the  introduction  of  the  poison. 
With  a  dose  of  forty  centigrammes  the  effects  were  startlingly 
sudden. 

The  symptoms  observed  in  dogs  were  of  the  same  kind,  appearing 
generally,  according  to  the  dose,  at  the  end  of  five  or  ten  minutes. 
When  their  appearance  was  tardy  they  were  easily  provoked,  as  in 
the  case  of  the  rabbits,  by  raising  the  animal  or  simply  touching  it. 
As  before,  the  shocks  were  powerful,  the  breath  was  panting,  the 
posterior  limbs  were  paralysed.  The  uncertainty  and  difficulty  of 
the  movements  were  more  apparent  when  the  aqueous  solution  of 
the  extract  was  introduced  into  the  stomach  than  when  it  was 
injected  under  the  skin.  A  dog  which  had  been  made  to  swallow 
twenty-five  centigrammes  of  extract  dissolved  in  forty  grammes  of 
water  called  to  mind  the  bar  .that  the  Gaboonese  wish  those  who 
have  taken  the  ordeal  beverage  to  jump  over.  This  animal,  sensible 
to  caresses  and  obeying  the  voice,  could  not  clear  steps  eighteen 
centimetres  high.  Every  time  that  it  made  an  effort  it  trembled, 
and  suffered  violent  tetanic  convulsions.  At  the  end  of  an  hour  it 
was  still  convulsed,  even  under  the  influence  of  fear ;  but  an  hour 
later,  that  is,  two  hours  after  the  injection  of  the  poison,  there  only 
remained  a  slight  stiffness  in  its  movements,  and  it  ate  with  good 
appetite.  Its  ears  and  muzzle,  which  had  been  hot  before,  became 
cool. 

A  dose  of  forty  centigrammes  of  extraxit  introduced  into  the 
stomach  of  a  dog  caused  death  in  twenty  minutes.  It  died  of 
asphyxia,  accompanied  by  convulsions ;  its  sphincters  relaxed, 
causing  an  emission  of  urine  and  fecal  matter.  A  nasal  hsBmor- 
rhage  was  observed,  which  hajmorrhage  has  also  been  noticed  among 
the  Gaboonese.  Rigidity  did  not  set  in  until  about  three-quarters  of 
an  hour  afterwards. 

Upon  considering  these  facts,  it  appears  that  the  active  principle 
or  principles  of  m'boundou  produce  effects  which  present  a  certain 
analogy  with  those  produced  by  strychnine,  but  differ  considerably 
from  tliem  under  certain  aspects.  These  effects  resemble  rather 
those  of  brucino ;  but  it  is  remarked  tliat  m'boundou  did  not  pro- 
duce that  boarsenesB  of  voice  in  the  dog  experimented  upon  which, 
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contrary  to  what  is  generally  admitted,  the  authors  have  remarked 
in  dogs  to  whom  brucine  has  been  given  by  them. 

M'boundou  is  an  extremely  rapid  poison,  but  the  experiments 
tend  to  show  that  it  is  quickly  eliminated  from  the  system,  and  that 
fatal  symptoms  may  be  allayed  by  artificial  respiration. 

Some  researches  upon  m'boundou  were  made  in  18(31  by  MM. 
Pecholier  and  Saintpierre.  *  These  experimenters  had  but  a  small 
quantity  of  root  at  their  disposal;  they  nevertheless  observed  the 
greater  part  of  the  symptoms  above  noted.  But  the  authors  cannot 
agree  with  them  that  the  poison,  after  having  produced  tetanic  con- 
vulsions, leads  to  insensibility,  paralysis,  and  death.  The  restraint 
of  the  movements  was  noticed  by  them  first,  death  occurring  in  the 
midst  of  convulsions. 

Detection  of  Adulterations  in  Copaiva  Balsam.  Dr.  H. 
Hager.  {Fh.  Cent  Halle,  1870,  296.)  The  author  has  met  with 
copaiva  balsam  adulterated  with  oil  of  sassafras.  The  adulteration 
is  detected  in  the  following  manner : — 1  c.  c.  balsam  and  2  c.  c.  con- 
centrated sulphuric  acid  are  mixed ;  after  the  mixture  has  cooled, 
20  c.  c.  alcohol  are  added,  the  mixture  is  heated  to  boiling,  and  then 
set  aside.  If  the  balsam  be  pure,  after  the  addition  of  the  alcohol,  a 
milky  grey  yellowish  or  pale  reddish  yellow  liquid  is  obtained,  which 
on  boiling  becomes  yellow,  clear,  and  transparent,  a  resinous  com- 
pound settling  to  the  bottom.  If  adulterated  with  oil  of  sassafras, 
the  addition  of  alcohol  produces  a  dark  brown-red  colour,  becoming 
after  boiling  much  darker,  with  a  tint  of  violet,  similar  to  the  juice 
of  black  cherries. 

Oil  of  turpentine,  which  is  probably  rarely  used  as  an  adulterant, 
is  readily  detected  by  heating  slightly  two  to  four  drops  of  the 
balsam,  dropped  upon  bibulous  paper,  in  such  a  manner  that  no 
visible  vapours  are  evolved.  Oil  of  turpentine  evaporates  first,  and 
is  recognised  by  its  odour. 

This  test  is  unreliable  if  Venice  turpentine  is  used  for  adulteration. 
The  author  invites  experiments  with  the  following  test,  which  has 
given  him  reliable  results  :  5  or  6  drops  of  water  and  5  to  7  c.  c. 
balsam  are  mixed  in  an  evaporating- dish  with  sufficient  levigated 
litharge  to  form  a  thick  semi-liquid  mass.  At  a  temperature  of  20° 
to  25°  C.  (68°  to  70°  F.),  a  well-marked  turpentine  odour  is  given  ofi", 
if  the  balsam  contains  but  10  per  cent.  Venice  turpentine,  and  even 
5  per  cent,  may  still  be  recognised. 
An  approximate  quantitative  estimation  of  the  adulteration  may 
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be  made  as  follows : — 5  grams  balsam,  8  to  10  drops  water,  and  15 
grams  litharge,  are  heated  for  a  quarter  of  an  hour  in  a  sand-bath, 
then  for  several  hours  in  a  water-bath.  After  cooling,  the  hard 
mass  is  rubbed  to  powder  and  boiled  with  benzin,  the  hquor  evapor- 
ated, and  the  residue  macerated  with  90  per  cent,  alcohol  for  several 
hours.  The  alcoholic  filtrate  evaporated  to  dryness,  leaves  abont 
0*2  to  0'3  resin,  which  when  boiled  with  solution  of  potash,  yields  a 
filtrate  which  is  scarcely  tinged  by  sulphide  of  ammonium.  In 
the  presence  of  turpentine,  however,  this  last  residue  contains  about 
three-fourths  of  the  resin  of  the  adulterant,  and  yields  with  potash 
a  liquid  in  which  sulphide  of  ammonium  produces  a  bulky  brown- 
black  precipitate.  The  lead  compound  of  the  resin  of  turpentine  is 
soluble  in  benzin  and  alcohol,  but  not  the  corresponding  compound 
with  the  resin  of  copaiva. 

Tests  for  the  purity  of  Bitter  Almond  Oil  and  Oil  of  Cloves.  F. 
A.  Fliickiger.  {Fharm.  Journ.,  3rd  series,  i.,  321,  from  Schweiz. 
Wochenschr.  f.  Ph.)  Since  the  foundation  of  the  anilin  dye  industry, 
nitro-benzol,  or  oil  of  mirbane,  has  become  a  readily  obtainable  sub- 
stance, costing  no  more  than  one-twentieth  as  much  as  the  true 
bitter-almond  oil,  which  it  resembles  in  many  characters.  For  some 
purposes  there  is,  in  reality,  little  more  reason  for  objecting  to  the 
use  of  nitro-benzol  than  to  the  use  of  crude  bitter-almond  oil  con- 
taining prussic  acid.  Existing  toxological  experience  has  proved 
nitro-benzol  to  be  a  narcotic  poison,  though  it  is  scarcely  more 
dangerous,  on  the  whole,  than  bitter-almond  oil.*  Every  now  and 
again  the  problem  of  distinguishing  these  two  liquids  comes  forward 
in  pharmaceutical  literature,  and  for  that  reason  the  author  deems 
the  publication  of  the  following  remarks  to  be  appropriate. 

There  is  no  difficulty  in  distinguishing  between  bitter-almond  oil 
and  nitro-benzol,  when  these  substances  are  pure  and  unmixed. 
The  specific  gravity  of  bitter-almond  oil  is  from  1*04  to  1*044,  or  at 
the  utmost  1'075  if  that  of  nitro-benzol  is  1"20  to  1*29,  so  that 
Wagner  has  based  on  this  difference  a  method  of  determining  the 
amount  of  nitro-benzol  in  bitter-almond  oil.  If  at  the  same  time 
advantage  be  taken  of  the  solubility  of  the  aldehyde  in  a  solution  of 
bisulphite  of  soda,  it  is  possible  to  effect  an  approxi^atively  accurate 
separation  of  bitter-almond  oil  from  nitro-benzol,  i^j|*iKng  prussic 
acid  out  of  account.  J     However,  it  is  but  seldom  that  a  quantita- 

♦  Compare  Husemann,  Supplement  to  the  "  Handbuch  der  Toxicologic,"  1867, 
p.  118. 
t  Gmelin,  «*  Handbnch,"  vi.  15. 
J  Wagner;  Fre»«muf:  ZeiUchrift  fur  Analyt.  C}um.,Y,  286. 
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tive  determination  is  needed  ;  more  frequently  the  mere  detection  of 
nitro-benzol  is  alone  requisite,  and  this  must  he  attempted  before 
the  application  of  Wagner's  method,  by  means  of  some  character- 
istic reaction.  Nitro-benzol  may  be  readily  recognised  by  diluting 
it  with  alcohol,  leaving  it  in  contact  with  zinc  and  hydrochloric 
acid,  and  when  the  evolution  of  gas  has  ceased,  supersaturating  with 
potash,  and  producing  the  colour  reactions  of  anilin.  It  is  evident 
that  this  method  would  be  applicable  for  detecting  nitro-benzol  in 
bitter-almond  oil  as  well  as  in  other  liquids  ;  and  although  it  has 
come  into  use,  the  author  found  a  want  of  any  statement  as  to  its 
delicacy,  and  for  that  reason  he  undertook  the  following  experiments. 
He  finds  it  is  not  necessary  to  add  alcohol,  nor  to  separate  the  anilin 
formed,  unless  very  great  accuracy  be  required.  The  test  is  applied 
as  follows : — granulated  zinc  is  covered  with  dilute  sulphuric  acid 
(I'll  sp.gr.),  adding  the  oil  to  be  tested,  and  shaking  up  well;  after 
about  two  hours  the  watery  part  of  the  liquid  is  to  be  poured  on  a 
moist  filter.  When  heating  has  been  prevented,  the  filtered  liquid 
is  colourless. 

On  adding  to  a  small  portion  of  the  filtrate  a  few  grains  of  chlorate 
of  potash,  a  violet  colour  is  produced,  or,  with  small  quantities  of 
anilin,  a  red  colour.  The  chromate  produces  a  blue  colour  that  soon 
passes  into  red,  brown,  and  dark  gre  m ;  perchloride  of  iron  gives  a 
red  colouration.  The  action  of  chromate  is  very  delicate  ;  but  the 
chlorate  is  to  be  recommended  as  cleaner.  If  the  latter  salt  does 
not  react  at  once,  a  drop  of  concentrated  sulphuric  acid  must  be 
added,  and  the  tube  left  for  an  hour  or  so. 

By  this  very  simple  test  1  per  cent,  of  nitro-benzol  may  be  de- 
tected with  certainty  in  bitter-almond  oil.  The  reactions  are  ob- 
tained also,  when  only  1  or  2  grms.  of  oil  containing  1  per  cent,  of 
nitro-benzol  is  operated  upon  with  10  grms.  granulated  zinc,  and  10 
grms.  dilute  sulphuric  acid  during  one  or  two  hours.  Yery  intense 
colourations  are  produced  when  the  nitro-benzol  in  the  oil  amounts 
to  5  per  cent. 

However,  it  is  not  absolutely  necessary  to  use  hydrogen,  or  acids 
for  producing  it,  in  order  to  convert  nitro-benzol  into  anilin.  If 
bitter-almond  oil  containing  nitro-benzol  be  mixed  with  finely- 
divided  u'on  or  zinc,  and  the  pasty  mixture  exposed  to  a  temperature 
of  100°  C.  in  a  closed  vessel  for  some  hours  or  days,  the  formation  of 
anilin  takes  place.  It  is  facilitated  by  the  addition  of  a  little  alcohol. 
Afterwards  the  mixture  is  diluted  with  some  alcohol  and  filtered, 
the  solution  containing  the  ethereal  oil  and  the  anilin  is  mixed  with 
some  dilute  sulphuric  acid,  so  as  to  obtain  sulphate  of  anilin  in 
solution  for  testing. 
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Pare  bitter-almond  oil  treated  in  this  way  does  not  give  any 
colour  reactions.  When  the  action  of  metallic  iron  or  zinc  upon  the 
oil  has  been  continued  too  long,  the  filtrate  obtained  after  addition 
of  sulphuric  acid  is  rather  brownish,  but  even  then  chlorate  of 
potash  would  not  produce  any  blue,  red,  or  green  colouration,  if  there 
were  no  nitro-benzol  present. 

Lastly,  the  author  remarks,  that  although  the  addition  of  a  well- 
adjusted  mixture  of  alcohol  and  nitro-benzol  to  bitter-almond  oil, 
would  not  afiect  the  specific  gravity,  still  five  or  ten  per  cent,  of 
spirit  would  be  indicated  by  the  action  of  fuming  nitric  acid.  Equal 
volumes  of  true  bitter-almond  oil  and  of  this  acid  mix  together  with- 
out disturbance,  while  the  presence  of  alcohol  would  give  rise  to  a 
violent  reaction. 

Oil  of  cloves  is  so  well  characterized  by  its  chief  constituent,  and 
is  at  the  same  time  so  cheap,  that  it  is  not  likely  to  be  much  adul- 
terated, unless  it  be  with  carbolic  acid. 

If  the  acid  be  combined  with  bases,  most  of  the  ethereal  oils  that 
might  have  been  added  as  adulterants  would  be  recognisable  by  the 
smell  they  give  to  the  remainder  of  the  oil  of  cloves.  Fat  oils 
would  show  their  presence  by  reduction  of  the  specific  gravity,  and, 
excepting  castor  oil,  by  the  reduced  solubility  in  alcohol,  which 
dissolves  pure  oil  of  cloves  in  all  proportions.  In  order  to  detect 
carbolic  acid,  the  author  suggests  the  following  test : — Shake  from 
2  to  10  grams  of  the  oil  to  be  tested  with  50  to  100  times  as  much 
hot  water,  and  after  cooling,  pour  ofi"  the  clear  liquid.  Add  to  a 
portion  of  this  liquid  a  drop  of  ammonia,  and  then  a  pinch  of 
chloride  of  lime.  If  the  oil  of  cloves  contain  carbolic  acid,  the 
liquid  then  acquires,  on  shaking,  a  greenish  colour  that  passes  into 
blue,  and  lasts  for  some  days.  Pure  oil  of  cloves  does  not  give  this 
reaction.  If  it  be  desired  to  apply  this  test  very  delicately,  the 
liquid  may  be  gently  evaporated  to  a  small  bulk  at  a  moderate  heat. 

Ginseng.  John  R.  Jackson.  (Pharm.  Journ.,  3rd  series, 
vol.  i.,  p.  200,  from  Gardeners'  Chronicle.)  Amongst  the  most  extra- 
ordinary medicinal  plants  which  have  from  time  to  time  been  cele- 
brated in  different  ages  and  countries,  the  ginseng  of  the  Chinese  is 
one  of  the  most  curious.  This  drug  is  the  dried  root  of  Panax 
Schineeng,  Nees,  a  small  plant,  frequently  with  a  creeping  under- 
gronnd  stem  or  rhizome.  It  is  a  native  of  China,  and  so  highly  is  it 
esteemed,  that  it  forms  a  large  article  of  internal  commerce,  and 
realises  almost  fabulous  prices.  As  much  as  300  taels  of  silver, 
which  is  equal  to  about  £100  of  our  money,  is  about  the  average 
price  of  a  single  tael  (640  grains)  of  the  drug.     Though  it  has  been 
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proved  by  onr  own  chemists  to  possess  no  medicinal  virtues,  other 
than  being  mucilaginous,  aromatic,  slightly  bitter,  and  saccharine,  it 
is  nevertheless  esteemed  as  a  most  invaluable  root  by  the  Chinese, 
who  believe  it  produces  the  most  extraordinary  effects  upon  the 
human  system,  invigorating  and  restoring  the  fatigued  and  wearied 
body  to  a  marvellous  degree,  and  bringing  back  youth  to  the  aged 
and  strength  to  the  weak.  Be  this  as  it  may,  it  has  held  its  position 
with  the  Chinese  for  a  very  long  time,  and  still  continues  to  be 
highly  prized.  The  Chinese  name,  jinsang  or  ginseng,  implies 
"  wonder  of  the  world,"  and  the  generic  name  Panax  is  derived 
from  the  Greek  panakes  or  panacea,  a  cure  for  all  diseases.  Both 
words,  therefore,  refer  to  its  supposed  extraordinary  powers.  The 
ginseng  plant  grows  in  the  mountainous  parts  of  China ;  but  the 
best  quality,  or  that  which  is  most  esteemed  by  the  Chinese,  is 
obtained  from  the  Corea ;  Manchuria  also  produces  a  good  variety. 
A  species  of  Panax  named  quinquefolia,  growing  in  North  America, 
has  roots  similar  to  those  of  the  true  Chinese  ginseng,  with  which 
plant  indeed  it  is  often  confused.  These  roots  are,  however,  on 
comparison,  more  slender  than  those  of  P.  Schinseng.  The  Americans 
at  one  time  exported  them  to  China  in  large  quantities  as  a  sub- 
stitute for  the  Chinese  drug. 

The  author  quotes  some  interesting  remarks  on  the  trade  and 
cultivation  of  ginseng,  from  a  report  of  the  Commissioner  of  Cus- 
toms of  Newchang. 

Eucalyptus  globulus  ;  its  use  in  Medicine.  (Pharm.  Joum.,  3rd 
series,  i.,  156,  from.  Phil.  Med.  Pep.')  Dr.  Lorinser,  of  Vienna,  gives 
the  results  of  a  number  of  observations  made  regarding  the  effect  of 
a  new  remedy  for  intermittent  fever.  The  remedy  is  the  tincture  of 
the  leaves  of  the  JEucalyptus  globulus,  a  plant  of  the  natural  order 
Myrtacece.  In  1869,  Dr.  Lorinser  made  some  experiments,  the  re- 
sults of  which  he  published ;  but  he  was  brought  to  a  standstill  by 
the  want  of  a  supply  of  the  medicine.  The  plant  has  since  been 
cultivated  by  Herr  Lamatsch,  an  apothecary;  and  a  sufficient 
quantity  of  tincture  has  been  made  from  the  leaves  to  supply  a  num- 
ber of  medical  men  in  the  districts  of  the  Theiss  and  Danube,  and  in 
the  Banat.  The  records  of  fifty-three  cases  of  intermittent  fever  in 
which  the  eucalyptus  was  administered  have  been  communicated 
to  Dr.  Lorinser,  and  he  gives  very  brief  outlines  of  each,  with  the 
following  summary  of  the  results  obtained.  Of  the  fifty- three 
patients,  forty- three  were  completely  cured ;  in  five  there  was  relapse 
in  consequence  of  a  failure  of  the  supply  of  the  tincture  of  eucalyptus, 
a,nd  quinine  had  to  be  employed ;  two  of  the  cases  were  not  true 
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ague ;  in  one,  the  medicine  (as  well  as  other  remedies)  was  vomited ; 
and  ia  one  the  patient  would  not  allow  the  treatment  to  be  con- 
tinued. In  eleven  of  the  cases,  quinine  had  been  used  without 
effect ;  and  nine  of  these  were  cured  by  the  eucalyptus.  There  was 
return  of  the  fever  in  ten  cases,  at  intervals  varying  from  one  to 
four  weeks;  in  five  of  these  quinine  had  to  be  used,  in  consequence 
of  there  being  no  tincture  of  eucalyptus,  and  in  the  other  five  the 
eucalyptus  was  successfully  employed.  The  tincture  is  said  to  be 
easily  made,  and  to  have  a  pleasant  aromatic  taste ;  it  acts  favour- 
ably on  the  digestive  organs.  Dr.  Lorinser  believes  that  in  it  we 
•have  a  valuable  remedy  for  intermittent  fever.  It  may  be  so ;  but, 
considering  the  comparative  failure  of  the  substances  which  have 
hitherto  been  recommended  as  substitutes  for  cinchona  and  quinine, 
still  more  extended  and  careful  observation  will  be  necessary  before 
recognising  the  claims  of  the  Eucalyptus  globulus  to  rank  as  an 
antipeiiodic  on  which  dependence  can  be  placed.  The  districts 
which  Dr.  Lorinser  has  chosen  for  testing  the  effect  of  the  remedy 
are,  we  believe,  well-fitted  for  the  purpose — intermittent  fever  being 
very  prevalent  in  them. 

The  Rev.  M.  J.  Berkeley  mentions  in  the  Gardeners^  Chronicle, 
on  the  authority  of  a  letter  received  from  Cannes,  that  Dr.  Gimbert 
has  introduced  a  new  method  of  dressing  wounds  by  using  eucalyptus 
leaves  in  the  place  of  lint.  The  leaves,  which  have  a  "  catty"  smell, 
are  merely  laid  on  the  wounds.  The  balsamic  nature  of  them 
not  only  cures,  but  after  a  few  hours  all  the  unpleasant  odour  of  the 
matter  ceases. 

In  the  "  Year  Book  of  Pharmacy,"  1870,  p.  126,  will  be  found  an 
account  of  some  interesting  researches  by  M.  Cloez,  on  the  essen- 
tial oil  obtained  by  distillation  from  the  fresh  leaves  of  Euca- 
lyptus globulus  gathered  in  Paris.  This  oil  is  now  being  introduced 
into  use  in  perfumery  by  Mr.  Rimmel.  It  consists  chiefly  of  eu- 
calyptol,  a  liquid  body,  in  chemical  characters  resembling  camphor, 
of  which  it  appears  to  be  a  homologue,  two  steps  higher  in  the 

series. 

The  Guava,     (Pharm.  Journ.,  3rd  series,  i.,  605,  from  Ih'ug.  Circ.) 

The  guava  is  a  tree  which  grows  in  tropical  countries,  and  it  is  found 
principally  in  the  West  Indies.  It  is  of  the  genus  termed  by 
botanists,  Psldlum,  and  is  of  two  sorts,  the  P.  pomiferum  and  P. 
pyrifenun.     The  plant  docs  not  attain  any  considerable  size,  being 

generally  about  fifteen  feet  high,  and  it  is  of  very  delicate  formation. 

The  bark  is  quite  thin,  and  of  a  light  brown  colour;     It  peels  off  in 

small  portions,  when  exposed  to  the  sun ;  to  preyent  thiS|  the  trees 
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are  usually  planted  beneath  others  of  a  larger  growth  and  hardier 
nature.  The  leaves  are  of  an  elliptic,  lanceolate  form.  They  are 
very  distinctly  marked  by  the  fibres  of  which  they  are  composed ; 
they  are  of  a  dark  green  colour,  and  measure  about  2J  inches.  The 
flowers  resemble  those  of  the  orange,  and  emit  a  strong  perfume; 
the  fruit  is  about  the  size  of  a  small  lemon  ;  it  is  almost  of  the  same 
shape  and  colour.  The  interior  consists  of  a  red  pulpy  substance, 
containing  an  innumerable  quantity  of  small  seeds  somewhat  larger 
than  those  of  the  fig.  The  rind  of  the  fruit  is  of  the  consistency  of 
that  of  an  apple.  Of  this  fruit  the  West  Indians  make  several 
kinds  of  preserves, — the  guava  jelly,  stewed  guava,  quake  pear,  and 
marmalade ;  the  most  lucrative  is  the  guava  jelly  ;  the  fruit  is  often 
eaten  in  its  raw  condition.  The  negroes  are  so  fond  of  it  that  they 
are  very  wary  and  diligent  in  guarding  the  trees  from  robbery  when 
they  are  bearing  fruit.  The  guava  jelly  is  obtained  by  boiling  the 
guavas  with  sugar  and  spices ;  and,  after  expressing  the  juice 
through  a  cloth,  it  is  left  to  cool.  Of  course  it  undergoes  minor  pro- 
cesses which  it  is  unnecessary  to  describe. 

The  jelly  is  frequently  bottled,  but  oftener  it  is  put  into  small 
cylindrical  boxes  made  of  laminated  pine  board.  A  great  quantity 
of  this  comfit  is  manufactured  in  Cuba,  where  it  is  termed  "  Jalea  de 
guayaba,"  which  is  exported  to  the  United  States  and  Europe.  Not- 
withstanding that  a  good  deal  is  made  in  the  smaller  islands,  they 
import  quite  a  quantity  of  the  Cuban  jelly. 

After  the  juice  has  been  expressed  from  the  guava,  there  remains 
the  skins  and  the  pulp  containing  the  seeds ;  the  latter  is  stewed 
and  bottled,  and  it  constitutes  the  stewed  guava.  This  is  generally 
partaken  of  with  milk. 

The  skins  are  converted  into  the  delicacy  termed  "  quake  pear,'* 
by  a  process  varying  slightly  from  the  foregoing. 

The  guava  marmalade  is  not  frequently  made.  It  consists-  of  the 
guava  grated  and  prepared  in  a  peculiar  manner. 

Of  the  before- mentioned  preserves,  the  marmalade  is  preferred  by 
most  connoisseurs.  The  small  seeds  in  the  stewed  guava  are  very 
objectionable,  the  more  so  if  one  is  subject  to  toothache,  as  they  get 
into  the  cavities  of  decayed  teeth,  causing  a  great  deal  of  suffering. 

The  natives  of  the  West  Indies  are  great  herbalists ;  they  con- 
vert almost  any  plant  into  medicine  of  some  kind  or  other,  and  they 
have  discovered  several  medicinal  properties  in  the  guava-tree  and 
its  complementary  portions. 

There  is  no  distinction  made  between  the*  name  of  the  tree  and 
that  of  the  fruit  in  English,  both  being  guava ;  the  French  term  the 
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tree  goyavier,  and  the  fruit  goyave.     Their  respective  terms  in  the 
Creole  patois  are  gyanbaum  and  gyan. 

Monordica  Elaterium.  Dr.  Kohler,  (Virchow^s  Archiv.  Bd., 
iv.,  p.  3, 1870.)  The  activity  of  the  juice  of  this  plant  is  dependent 
on  the  presence  of  elaterin,  which  is  a  chemically  indifferent  sub- 
stance analogous  to  the  resins,  and  incapable  of  forming  salts  with 
either  acids  or  bases.  The  cause  of  the  violent  purgative  action  of 
such  indifferent  substances  as  elaterin,  and  the  analogous  compounds 
obtained  from  the  ConvolvulaceaB  and  Guttiferse,  has  up  to  a  recent 
period  been  involved  in  much  mystery.  Some  clue  to  an  explana- 
tion has,  however,  been  obtained  from  the  experiments  of  C.  M.  G. 
Zvvicke  on  the  action  of  convolvulin  and  jalapin,  from  which  it 
would  appear  that  the  activity  of  these  resins  is  due  to  their  solution 
in  the  bile.  Hagentorn  also  found  that  when  convolvulin  had  been 
converted  into  a  soluble  convolvulinic  acid  it  still  was  incapable  of 
producing  any  drastic  effects  in  cats  when  rubbed  into  the  skin,  or 
applied  to  the  mucous  membranes  of  the  nose,  mouth,  or-  stomach, 
or  introduced  into  the  jugular  vein.  He  even  found  that  the  resin 
might  be  introduced  into  a  loop  of  the  small  intestine,  the  contents 
of  which  had  been  expressed  and  a  ligature  placed  upon  it,  above 
and  below,  without  producing  vomiting  or  purging  after  twenty-four 
hours'  stay,  though  the  mucous  membrane  was  reddened.  Untiedt 
continued  Hagentorn 's  experiments,  and  satisfied  himself  that  con- 
volvulinates  of  the  alkalies,  when  subcutaneously  injected  or  intro- 
duced into  the  jugular  vein  were  inoperative.  He  then  employed  the 
rectum  as  the  place  of  application,  and  found  that  whilst  clysters  of 
pure  convolvulin,  or  of  convolvulin  andtaurin,  or  of  convolvulin  and 
qholoidinate  of  soda,  were  quite  inoperative,  a  mixture  of  con- 
volvulin and  bile,  or  of  convolvulin  and  glycocholate  or  taurocholate 
of  soda,  immediately  occasioned  violent  diarrhoea.  On  the  addition 
of  soap,  the  purging  followed  in  four  hours;  and  Untiedt  has  shown, 
and  his  statements  have  been  corroborated  by  Bastgen,  that  in  the 
latter  case  a  partial  conversion  of  convolvulin  into  convolvulin -oleic 
acid  occurs.  From  these  experiments  it  appears  that  bile,  biliary 
acids,  and  soap  constitute  a  menstruum  for  these  resinous  com- 
pounds, and  their  purgative  action  is  due  to  the  local  irritation  the 
solution  in  the  intestinal  juices  excites,  which  solution  is  materially 
aided  by  the  bile.  Dr.  Kohler  gives  the  details  of  a  considerable 
number  of  experiments  he  has  himself  undertaken,  and  demonstrates 
that  the  drastic  cathartics  may  bo  divided  into  two,  or  perhaps  oven 
three,  classes  : — namely,  first  into  those  that  are  not  dependent  for 
their  activity  od  the  presence  and  solvent  action   of  the  bile :  the 
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former  inclading  aloes,  croton  oil,  rhubarb,  senna,  etc. ;  the  latter 
being  again  divisible  into  those  which,  on  being  dissolved  by  the 
bile,  act  purely  locally,  as  jalap,  scammony,  gamboge,  agaricus  ;  and 
those  which,  after  solution  in  the  bile,  not  only  act  locally,  but  are 
also  absorbed  in  the  blood,  and  act  also  on  the  nervous  system  : 
this  group  including  the  CucurbitaceeD,  as  elaterium,  colocynth,  and 
bryony. 

Cinchona  Cultivation.  One  of  the  most  important  facts  observed 
in  the  cultivation  of  the  cinchonce  recently  is  the  hybridization  occur- 
ring amongst  certain  species.  This  fact  is  doubtless  destined  to  have 
a  most  important  bearing  on  the  whole  subject,  as  by  this  means 
some  of  the  difficulties  at  present  experienced  in  the  rearing  of 
the  more  valuable  but  delicate  species,  by  crossing  them  with  the 
hardier  ones,  will  be  overcome.  At  a  meeting  of  the  Linnean  Society 
held  last  year  a  paper  on  this  subject,  by  Mr.  Broughton,  chemist  to 
the  Madras  Government,  was  communicated  by  Mr.  Howard.  Mr. 
Broughton  stated  that  in  the  Madras  gardens  young  plants  were 
growing  which  appeared  to  be  hybrids  between  C.  succiruhra  and  C. 
officinalis.  In  Java  also  something  similar  has  occurred  between  G. 
Calisaya  and  G.  Pahudiana  (  =  G.  HassnarUana,  no  v.  sp.  Miq.).  Dr. 
de  Vrij  says  (Pharm.  Journ.,  3rd  series,  i.,  118)  : — "  The  GciUsaya  of" 
Java  contains,  besides  quinine  and  cinchonine,  very  often  quinidine.- 
The  G.  Pahudiana  contains,  besides  quinine  and  cinchonine,  almost 
always  cinchonidine.  In  the  hybrid  of  these  two  I  found  no  quini- 
dine, but  cinchonidine  and  quinine.  As  the  total  amount  of  alkaloids 
was  small,  I  was  unable  to  ascertain  the  presence  of  cinchonine." 
The  discovery  will  doubtless  prove  of  great  importance,  for  by  this 
means  the  more  delicate  but  valuable  alkaloid  species  can  be  crossed 
with  those  that  are  more  hardy  but  less  valuable ;  and  thus  valuable 
and  hardy  plants  will  be  obtained. 

Cinchona  in  Venezuela.  {Pharm.  Journ.,  3rd  series,  i.,  QQ,  from 
Bol.  Soc.  de  Glen,  de  Caracas,  ISTo.  7,  1870).  The  Ginchona  rotun- 
difolia  of  Pavon  (G.  cordifolia,  B.;  rotundifoUa,  Wedd.)  which  yields 
the  Ashy  Crown  Bark,  has  been  rediscovered  in  the  neighbourhood 
of  Caracas,  by  Dr.  Ernst,  the  President  of  the  Society  of  Natural 
and  Physical  Sciences  of  that  town.  Dr.  Vargas  discovered  the 
plant  in  the  same  locality  in  1829. 

In  an  excursion  made  by  Dr.  Ernst,  the  trees  were  found  in 
groups  on  the  slopes  of  Papelon,  Anauco,  Galipan,  etc.,  at  an  eleva- 
tion of  4500  feet  above  the  sea-level.  The  trees  were  covered  with 
lichens  (the  Grajphis  sulcata,  DC,  being  particularly  noticed),  and 
the  largest  of  them  had  a  circumference  of  83  centimetres.     The 
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same  tree  is  said  probably  to  occur  in  Maricbes,  from  wbence 
small  quantities  of  bark  were  collected  for  exportation  some  time 
ago.  The  bark  of  the  tree  is  known  in  commerce  as  Ashy  Crown 
Bark,  one  of  the  Loxa  or  Crown  Barks,  and  occurs  in  quills.  From 
an  analysis  made  by  the  Senor  Vicente  Marcano,  a  member  of  the 
same  society,  60  grammes  of  this  bark  yielded  3  decigrammes  of 
quinine,  and  4  decigrammes  of  cinchonine.  The  bark,  however, 
was  collected  at  the  wrong  season. 

From  Port  Cabello  another  bark,  known  as  Quina  Maracaibo,  is 
exported.  This  is  the  produce  of  the  Cinchona  Tucujensis,  a  tree  grow- 
ing only  to  the  height  of  12  to  15  feet,  which  is  found  in  the  forests 
surrounding  the  colony  of  Tovar.  In  the  same  forests  are  found 
Cinchona  (now  Buena)  Henleana  and  Moritziana  of  Klotzsch. 

Cinchona  in  New  Granada.  Mr.  Howard  has  described  and 
figured  in  the  Bulletin  de  la  Societe  Botanique  de  France  (seance  du 
13  mai,  1870),  a  new  species  of  Cinchona,  from  the  province  of 
Ocaiia,  in  New  Grenada,  which  he  names  C.  rosulenta,  Howard  (sp. 
nov.).  The  specimens  were  collected  by  W.  Purdie,  in  October, 
1845,  who  was  collecting  for  the  Royal  Gardens  of  Kevv  in  the 
West  Indies  and  New  Grenada,  and  whose  notes  on  the  first  part  of 
his  travels  were  published  during  the  year  1844-6,  in  the  London 
Journal  of  Botany.  The  plant  was  collected  in  the  mountains  about 
Velez,  in  the  province  of  Ocana,  the  vernacular  name  given  to  it 
being  Qidna  de  la  tierra  fria." 

In  the  appearance  of  the  leaves  it  comes  near  C.  ovala  of  Pavon, 
but  the  nerves  are  somewhat  more  prominent  and  rigid.  The  bark 
in  appearance  approaches  C.  succirubra,  but  has  a  more  roseate  hue, 
and  the  surface  is  marked  with  small  depressions.  In  chemical 
composition  it  resembles  the  red  bark. 

Mr.  Howard  has  identified  his  species  with  the  "  Quinquina  rose 
d*  Ocana  ^'  of  Delondre,  which  was  so  named  aud  figured  by  that 
author  in  his  admirable  "  Quinologie,"  the  bark  at  that  time  just 
making  its  appearance  in  French  commerce.  It  is  also  identical 
with  M.  liampon's  ^*  quinquina  a  quinidine^^  described  in  Dr.  Plan- 
chon's  *'D««  Quinquinas ^^^  p.  29  (an  English  translation  of  which 
has  been  published),  and  also  with  Dr.  Wittstein's  "  Pseudo- 
regia." 

In  this  paper  Mr.  Howard  lias  done  good  service,  clearly  pointing 
out  the  synonymy  of  tliis  l);ii  k,  which  under  the  name  of  Quina  rosi 
has  long  been  known  in  Fk  ndi  ( <inimerce. 

Clnchona  Cultivation  in  M aiminu^uk.  Mons.  Belanger,  the 
Director   of    the    Botanic  Gardens  in  that  colony,   has  published 
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(Paris,  1870)  the  results  of  his  experiments  on  the  cultivation  of 
the  OinchoncB  there. 

In  1862,  having  obtained  some  cinchona  plants,  he  began  their 
cultivation,  in  order  to  test  whether  they  could  be  successfully 
acclimatized  in  that  colony.  He  finds  that,  though  he  has  not  been 
able  to  command  all  the  elements  of  success  desirable,  yet  he  has 
experimented  sufficiently  to  convince  himself  of  the  success  of  the 
scheme,  if  the  French  Government  would  undertake  it.  At  present 
there  are  growing  in  Martinique  plants  of  C.  CaUsaya,  G.  lancifolia, 
G.  officinalis^  G.  succiruhra,  and  G.  Pahudiana, — altogether  90  in 
number,  and  ranging  from  half  a  metre  to  3J  metres  in  height. 
Bark  of  three  years'  growth  has  been  submitted  to  analysis,  and 
said  to  yield  very  fair  results. 

Cinchona  Cultivation  in  Jamaica.  Very  favourable  reports  have 
been  given  of  the  cultivation  in  Jamaica.  A  large  number  of  plants 
of  Gincliona  succiruhra  have  been  raised  from  seed  ripened  in  the 
island,  the  success  being  sufficient  to  admit  of  effi)rts  being  made  to 
extend  the  cultivation. 

Cinchona  Cultivation  in  Mexico.  (Pharm.  Journ.,  3rd  series,  i., 
146.)  Mr.  Hugo  Finck,  Yice-Consul  of  the  North  German 
Confederation  at  Cordova,  Mexico,  in  a  letter  to  Mr.  Hanbury, 
writes  (July  6,  1870)  thus  of  the  cultivation  in  Mexico : — 

#  *  "  You  remember  sending  me  some  seeds  of  Ginchona  offi- 
cinalis :  I  sowed  them  and  a  good  many  germinated,  but  the  plants 
were  all  lost  save  one.  That  plant  is  now  7  feet  high,  and  looking 
very  healthy.  Afterwards  I  got  from  Mr.  Meto  about  a  hundred 
small  plants  of  G.  GaUsaya,  G.  succiruhra,  and  G.  Gondaminea,  which 
are  all  growing  amazingly  well.  Some  are  already  12  feet  high, 
with  leaves  from  10  to  15  inches  long  and  wide  in  proportion.  One 
three-year-old  plant  flowered  at  the  house  of  Mr.  Nieto,  but  I 
think  this  was  premature  and  caused  by  some  impediment  in  the 
ground,  as  a  large  stone  or  some  other  obstruction  with  which  the 
roots  came  "in  contact. 

"  In  1866,  the  late  Emperor  Maximilian  obtained  some  cinchona 
seeds  from  England  which  he  distributed  in  this  country.  Mr. 
Nieto  got  the  largest  share  of  those  seeds,  and  as  he  took  great 
pains  with  them  he  raised  thousands  of  plants,  which  he  distributed 
to  a  number  of  persons.  Of  these  plants  the  greater  part  were  lost 
through  injudicious  management,  so  that  actually  only  about  300 
are  alive,  of  which  number  I  possess  one- third."  . 

Cinchona  Cultivation  in  Java.  (Pharm.  Journ.,  3rd  series,  i.,  76, 
342,  441,  466,  544.) 
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The  high,  value  always  placed  on  tlie  curative  properties  of  the 
quinine  barks,  has  made  the  medical  world  anxious  to  secure  con- 
tinuous supplies,  and  the  fears  excited  by  the  testimony  of  Weddell, 
Delondre,  and  other  travellers  of  the  reckless  destruction  of  these 
trees  by  the  cascarilleros,  or  bark-gatherers,  have  directed  attention 
to  the  desirability  of  cultivating  them,  so  as  not  to  be  dependent  on 
native  sources,  which  may  one  day  fail.  The  Dutch  Government, 
through  the  representations  of  Reinwardt,  De  Vriese,  Blume, 
Mulder,  and  others,  gave  their  attention  very  early  to  this  subject. 
Dr.  De  Yriese,  who  took  a  warm  interest  in  Economic  Botany, 
fortunately  obtained,  in  1851,  a  plant  of  Cinchona  Calisaya,  in  Paris, 
which  he  dispatched  to  Java.  This  plant  had  been  raised  from  seed 
•collected  in  South  America  by  Dr.  Weddell,  and  became,  in  Java, 
the  stock  of  a  numerous  offspring. 

In  the  same  year,  also,  Mr.  Phud,  the  minister  of  State  for 
Holland,  dispatched  Dr.  Hasskarl  to  South  America,  to  collect  live 
plants  and  seeds  of  valuable  species.  Dr.  Hasskarl  landed  at 
Callao,  in  Peru,  in  December,  1852,  and,  after  an  arduous  journey  and 
much  opposition,  obtained  plants  and  seeds  of  some  Cinchonce, 
chiefly  of  C.  Fahudiana,  Howard,  at  first  mistaken  for  the  C.  ovata, 
Weddell. 

He  arrived  in  Java  with  his  collection  in  December,  1854,  and 
together  with  Dr.  Teijsmann,  the  Director  of  the  Buitenzorg 
Gardens,  began  the  cultivation.  Unfortunately,  the  site  chosen 
for  this  operation  was  one  having  only  about  6  inches  of  soil,  and 
when,  in  1856,  a  scientific  staff  was  appointed,  the  plantation  was 
not  in  a  very  successful  state.  The  new  director.  Dr.  Junghuhn, 
had  associated  with  him  Dr.  J.  E.  de  Vrij,  a  chemist  well  known  for 
his  abilities,  and  eight  overseers.  Only  seventy  plants  were  found 
of  any  value,  and  the  plantation  was  removed  to  a  more  favourable 
situation,  and  while  under  Dr.  Junghuhn's  management,  much 
better  results  were  obtained. 

Mr.  Van  Gorkom,  the  present  Superintendent,  reports,  that  there 
are  now  under  cultivation  in  Java,  840,653  plants  of  Cinchona 
Calisaya,  39,512  of  G.  mcciruhra,  159,149  of  C.  Gondaminea,  812  of 
C.  lancifolia,  and  409  C.  micrantha.  Of  C.  Fahudiana  no  number  is 
given ;  the  last  estimated  number  was  900,000,  but  its  cultivation  is 
not  now  particularly  attended  to,  as  it  is  generally  agreed  to  be  of 
little  valae. 

Though  the  past  history  and  present  position  of  Cinchona  cultiva- 
tion in  Java  is  not  all  that  one  could  desire, yet  it  must  be  remembered 
that  the  cultivation  of  the  Cinchonw  is  fraught  with  manifold  and 
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Tarious  difficulties,  and  requires  an  almost  delicate  adjustment  ot 
light  and  shade,  heat  and  elevation.  Mr.  Yan  Gorkom  is  very  san- 
guine of  the  future  success  of  the  undertaking.  He  says  that 
courage  should  be  derived  "  from  the  certainty  that  we  are  on  the 
right  path,  and  indulge  in  the  well-founded  hope  that  the  persever- 
ing efforts  of  successive  Governments — efforts  which  have  aroused 
a  sympathetic  feeling  in  the  educated  world  in  general,  and  amongst 
scientific  men  in  particular — will  end  in  glorious  success." 

Some  months  ago  several  bales  of  cinchona  bark  were  imported 
into  Holland  from,  the  Dutch  plantations  in  Java.  Samples  of  this 
bark  have  been  sent  out  by  the  Handels-Maatschappij  in  sealed 
packets,  with  the  analysis  of  Professor  Gunning.  Herr  Jobst  in  a 
paper  in  the  Neues  Jahrh.  f.  Pharm.,  xxxiv.,  18,  describes  this  bark 
as  consisting  of  larger  pieces  than  the  first  samples  sent  over  in 
1867  from  the  English  plantations  in  the  Himalayas,  although  in  both 
instances  there  was  a  want  of  that  fine  character  presented  by  the 
older  bark  from  the  Andes  as  regards  colour.  He  gives  the  follow- 
ing results  of  his  own  chemical  examination  : — 'No.  I.  T.  P.  King's 
Bark.  Containing,  according  to  Professor  Gunning,  when  dried  at 
100°  C— 

Alkaloid  soluble  in  ether.     .     .  3'5p.  c.  (much  quinidine). 
„       insoluble      „     .     .     .  2*0  „ 

This  sample  consists  of  single  and  double  quills  from  2  to  7 
inches  long,  from  the  size  of  a  goose-quill  to  ^  an  inch  in  diameter 
and  about  1  line  in  thickness.  The  pieces  are  mostly  of  a  dull 
colour,  with  longitudinal  cracks  and  faintly-marked  transverse  strias, 
covered  with  warts  at  some  parts,  and  pale  yellow  at  the  interior. 
Herr  Jobst  found  it  contained  in  all  3*2  per  cent,  of  alkaloids,  much 
of  which  was  conchinine  and  cinchonine,  only  a  trace  of  quinine 
and  no  quinidine,  but  an  amorphous  basic  substance  that  has  not 
yet  been  examined. 

Nos.  II.  and  III.  T.  P.  King's  Bark.  Containing,  according 
to  Professor  Gunning,  when  dried  at  100°  C. — 

Alkaloid  soluble  in  ether    .     .     2*1  p.  c.  (little  quinidine). 
„       insoluble       „        .     .     1*3  „ 

This  sample  consists  of  fine,  uniform  quills  of  a  grey  colour, 
covered  here  and  there  with  lichens.  The  quills  were  7  inches  long, 
from  5  to  6  lines  diameter  and  about  1  line  in  thickness.  The 
cracks  and  striae  was  scarcely  reco'gnizable,  and  the  colour  of  the 
bark  inside  was  pale  or  dark  yellow.  The  total  amount  of  alkaloids 
was  3*5  per  cent.,  consisting  of  1"7  quinine  with  some  quinidine, 
conchinine,  cinchonine,  and  amorphous  basic  substance. 
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No.  IV.  M.  Containing,  according  to  Professor  Gunning,  when 
dried  at  100°  C— 

Alkaloid  soluble  in  ether     .     .     .     1*1  per  cent. 
„        insoluble      „         ...     0*9       „ 

This  consisted  of  grey,  greyish-brown,  and  brown  quills,  and  flat 
pieces  about  8  inches  long,  with  longitudinal  cracks,  but  no  trans- 
verse striae :  reddish-yellow  inside.  It  contained  in  all  1'9  per  cent, 
alkaloids,  including  0*5  quinine,  besides  cinchonine,  some  quinidine, 
conchinine,  and  amorphous  base. 

Brown  Java  bark.  Total  amount  of  alkaloids  1*2  per  cent.,  chiefly 
quinidine  and  amorphous  base  with  trace  of  quiniue,  but  neither 
cinchonine  nor  conchinine.  This  bark  (Pahudiana)  is  already  well 
known  to  be  worthless,  and  the  Dutch  Government  has  forbidden  its 
production. 

These  results  show  that  only  two  of  these  samples  (Nos.  ii.  and 
iii.)  contain  any  sensible  amount  of  the  alkaloid  that  is  alone  of  use, 
— crystallizable  quinine;  and  in  regard  to  this  the  samples  are 
nearly  the  same  as  a  very  ordinary  sample  of  Calisaya  bark.  Con- 
sequently the  Java  bark,  as  produced  at  the  present  time,  is  quite 
unfit  for  the  manufacture  of  quinine. 

On  this  article,  Dr.  de  Vrij  remarks,  that  Professor  Gunning  calls 
Delondre  and  Henry's  alkaloid  quinidine :  whereas,  Herr  Jobst  uses 
the  name  conchinine,  given  by  O.  Hesse  about  two  years  ago ;  and 
also  gives  to  the  alkaloid,  called  cinchonidine,  the  name  of  quinidine. 
These  departures  from  established  usage  being  not  only  reprehensive 
on  the  ground  of  causing  confusion,  but  also  an  infringement  of  the 
laws  of  priority. 

Unfortunately  there  have  been  great  diversities  on  the  question  of 
the  proper  mode  of  cultivation,  and  the  species  likely  to  give  the  best 
result,  owing,  in  a  gi'eat  measure  to  the  presence  of  some  amount 
of  party  spirit,  thus  rendering  the  access  of  reliable  information  very 
difficult.  A  resumo  of  the  whole  question  has  been  given  by  Mr. 
J.  E.  Howard  in  the  Pharm.  Journ.y  3rd  series,  i.,  441.  Ho  writes  as 
follows :  — 

Many  persons  feel  a  deep  interest  in  the  introduction  of  the  cin- 
chona-trees into  the  regions  of  the  East.  These  will  naturally 
inquire  what  are  the  results,  as  practically  ascertained,  from  tlio 
many  years  of  labour  and  the  great  expense  incurred  since  the 
inonth  of  April,  1852,  when  the  first  plant  of  geuuine  cinchona 
arrived  safely  at  Java;  and  still  more  expressly  since  the  13th  of 
December,  1854,  when  Mr.  Hasskarl  (sent  out  by  the  Dutch  Go- 
vernment to  coll<  )  arrived  withUis  precious  cargo  at  Batavia. 
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The  first  date  was  that  of  the  introdnction  of  the  Cinchona 
Galisaya  from  seeds  collected  by  Dr.  Weddell*  (from  some  one  of  its 
varieties  apparently)  :  the  latter  was  the  period  from  which  we  reckon 
the  acclimatization  of  quite  another  species,  which  seems  to  have 
found  a  more  congenial  habitat  than  the  first  on  the  mountains  of 
Java.  In  fact,  the  propagation  of  this  latter  was  so  easy  and  rapid 
that  it  became  soon  an  object  of  attention  to  botanists,  and  of  some- 
what anxious  consideration.  The  plants  ere  long  numbered  hun- 
dreds of  thousands,  and  the  possible  eventual  value  of  the  species,  as 
a  source  to  be  relied  upon  for  the  production  of  quinine,  was  doubt- 
ful. At  the  end  of  1863  these  plants  were  reported  1,139,148  against 
only  12,093  of  Galisaya,  and  a  few  hundreds  of  other  species. 

Being  unfamiliar  to  botanists,  it  was  mistaken  for  the  G.  lucumcEfolia, 
an  illusion  which  I  assisted  to  dispel ;  and  in  the  year  1860,  being  en- 
gaged in  the  publication  of  my  "  Nueva  Quinologia,"  I  received  from 
my  friends  in  Java  very  ample  materials  for  the  description  of  the 
species.  At  the  suggestion  of  those  most  interested,  and  as  a  com- 
pliment well  deserved  by  his  exertions  in  the  cause  of  cinchona 
cultivation,  I  named  it  G.  PaJiudiana,  after  the  Governor,  M.  Pahud, 
whose  term  of  office  was  just  about  expiring.  I  then  pronounced  it 
an  inferior  species,  and  expressed  my  belief  that  it  would  prove  a 
source  of  disappointment  to  the  Dutch  Government.  From  this 
opinion  I  have  never  departed,  although  I  have  been  willing  to  fol- 
low, with  a  greater  or  less  degree  of  expectation,  the  researches  of 
my  friend  Dr.  de  Yrij,  whose  analysis  of  the  root-bark  shows  better 
results  than  I  have  been  able  to  obtain  from  that  of  the  rest  of  the 
tree. 

It  will  be  understood  that  I  refer  to  the  quinine-producing  powers 
of  the  species,  which  seem  to  me  unpromising.  In  other  respects,  I 
have  been  induced  to  modify  my  judgment  in  a  more  favourable 
sense.  It  is  well  known  that  from  a  therapeutic  and  pharmaceutical 
point  of  view,  the  value  of  a  specimen  of  bark  does  not  coincide  with 
the  amount  of  quinine  it  may  contain.  Other  ingredients,  and  among 
them  the  alkaloid  commonly  known  as  uncrystallizable  quinine  (of 
which  this  bark  possesses  a  large  share),  no  doubt  contribute  largely 
to  the  medicinal  qualities  of  the  bark,  and  I  believe  that  Dr.  de  Vrij 
considers  his  experiments  show  that  this  is  superseded  by  real  quinine 
in  the  roots.  I  have  found  that  the  bark  transmitted  by  Mr.  M'lvor 
as  that  of  G.  PaJiudiana,  and  skilfully  prepared  by  hiip,  attracted  the 

*  Soubeiran  et  Delondre,  de  1' Introduction  et  de  I'Acclimatation  des  Cinchonas 
dans  les  Indes  Neerlandaises.     1868.     Page  27. 
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attention  of  a  London  broker  familiar  with  tlie  article  in  preference 
to  those  of  other,  and,  in  my  opinion,  superior  kinds  sent  at  the  same 
time.  I  have,  consequently,  taken  up  a  kind  of  neutral  position  in  the 
contest  which  has  been  waged  with  fierceness  over  this  plant,  even  in 
the  Chambers  of  the  Dutch  Government.  In  so  doing  I  have,  as  is 
usual,  incurred  an  amount  of  obloquy  disproportionate  to  the  offence, 
and  which  is  avowedly  increased  by  my  having  been  favoured  with 
so  much  assistance  from  my  friends  in  Java,  in  the  way  of  specimens 
and  of  botanical  descriptions,  as  I  have  fully  acknowledged  in  my 
"  Quinologia."  Professor  Miquel,  in  particular,  has  attacked  me 
personally  on  the  subject,  though  I  have  never  either  seen  or  had 
correspondence  with  him.  In  my  "  Quinology  of  the  East  Indian 
Plantations."  I  expressed  myself  thus; — "It  is  extremely  un- 
pleasant to  come  in  contact  with  such  a  state  of  things,  and  I  find 
that  I  am  censured  for  not  being  sufficiently  one-sided  in  the  dis- 
pute. The  writer  in '  Gids'  says,  *  Mr.  Howard,  who  described  the 
unfortunate  sort  as  a  new  species  in  his  noble  work  on  cinchona, 
although  he  at  first,  with  reason,  brought  its  usefulness  into  ques- 
tion, afterwards  took  a  position  of  weakness  and  uncertainty  as  the 
conflict  began  to  wax  warm.'  "  etc. 

To  this  I  have  only  to  reply  that  I  have  published  such  informa- 
tion as  came  to  my  hands  as  correctly  as  I  could,  and  intend  still  to 
do  so.  I  see  no  occasion  to  alter  my  account  of  the  species  given  in 
the  "  Nueva  Quinologia,"  and  still  believe  that  it  is  without  value  if 
looked  at  simply  as  a  source  for  the  extraction  of  quini^ie ;  but  as  re- 
gards the  root-hark,  I  have  personally  no  information  to  oppose 
to  the  favourable  estimate  elsewhere  entertained,  and  must  there- 
fore maintain  a  position  of  "uncertainty"  till  this  is  removed 
by  those  who  can  decide  the  question.  If  the  G.  Pahudiana  be 
looked  upon  in  another  point  of  view,  viz.,  as  SijJossihle  source  of  bark 
for  pharmaceutical  p^irposes,  I  have  shown  in  my  reports  given  to  the 
Government  of  British  India,  on  specimens  from  Ootacamund,  that  the 
quill  bark  is  not  only  not  worthless,  but  that  such  quills  as  those 
sent  by  M'lvor  were  actually  preferred  to  other  kinds  sent  with  them 
by  dealers  most  competent  to  judge  in  London,  and  this  is  not  with- 
out reason,  from  their  taste,  appearance,  and  chemical  composition. 
I  cannot,  therefore,  agree  with  those  who  recommended  the  super- 
flous  labour  of  cutting  down  the  trees ;  neither  can  I  rank  this  plant 
"among  the  best  sorts  of  all,"  as,  it  seems,  some  have  attempted  to 
do.  The  trees  having  now  many  years'  growth,  might  perhajw  fur- 
nish quill  hark  fit  for  the  home  market ;  and  I  shall  be  surprised  if  it 
is  not  at  least  equally  valued  there  with  the  bark  of  the  so-called 
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C.  Calisaya,  which,  I  am  afraid,  will  prove  "  unfortunate"  also,  at 
least  if  it  produces  but  1-3  percent,  as  described  by  Van  Gorkom. 

It  will  be  seen  that  the  above  estimate  of  mine  has  been  fully  borne 
out  by  experience,  but  in  the  meantime  I  must  revert  to  the  learned 
professor,  who,  as  I  am  informed  by  my  friends  (for  he  has  not  sent 
me  a  copy  of  his  work)*,  says, — 

*'  Verltati  contrarium  est,f  quod  nuper  adhuc  exclamavit  Howard, 
a  magistratu  nostro  Indico  jussum  fuisse  arbores  ipsas  innumera- 
biles  diruere  et  exstirpare"  (p.  270). 

An  extract  from  the  Official  Report  of  the  Transactions  in  the 
Dutch  Parliament,  of  27  May,  1862  (sent  me  in  the  original  and  in  a 
translation),  is  as  follows  : — 

Mr.  Dhlenbeck,  Minister  of  the  Colonies,  speaks, — 

"  And  to  show  the  great  difference,  I  communicate  that  in  all  the 
time  that  the  cinchona  culture  has  been  performed  on  a  large  scale, 
there  have  only  been  planted  7804  cinchona  trees  which  really  con- 
tain quinine,  whilst  in  the  meantime  there  have  been  planted 
1,029,291  trees  (Pahudianas)  which  are  only  fit  for  firewood  (brand 
hout.y 

Ditto  of  the  session  of  the  Parliament  on  2nd  June,  1863.  Mr. 
Van  Eck,  M.P.,  speaks  ; — 

"  The  former  Minister  of  the  Colonies  stated  only  the  trees  are  fire- 
wood, we  must  DESTROY  them"  (.uitroeijen,  to  root  out,  exiirj)ate,  destroy, 
exterminate). 

Professor  Miquel  also  says  in  the  same  work  : — 

"  Tsediosam  historiam  hand  repetam,  nee  habeo  quae  ultro  opponam 
Howardio  qui  me  dissentientem  indigne  tractavit  in  plagala  qiiadam 
diurorum  nostrorum  mendacem  me  exclamans." 

As  I  never  wrote  (nor  could  write)  an  article  in  a  Dutch  news- 
paper, M.  Miquel  can  only  refer  to  the  following  extract  from  a  letter 
of  Dr.  de  Vriese,  who  died  in  1862,  and  consequently  cannot  defend 
himself 

A  letter  from  myself  to  Dr.  de  Vrij,  published  with  my  permission, 
contains  the  following  in  reference  to  the  determination  of  the  G. 
Pahudiana  (Prof.  Miquel,  contrary  to  De  Vriese,  Dr.  Weddell, 
Markham,  etc.,  identifying  the  plant  with  G.  Garabayensis)  : — 

"  1  sent  over  to  Dr.  de  Vriese  a  fine  specimen  of  the  plant  in  ques- 

*  "  De  Cinchonse  speciebus  quibusdam  adjectis  iis  quae  in  Java  coluntur,  scripsit 
F.  A.  Guil.  Miquel,  in  Annal.  Musei Botanici  Lugduno-Batavi,"  torn,  iv.,  fasc.  ix., 
p.  263;  1869. 

t  I  have  added  the  italics  in  this  and  other  places  to  direct  the  reader's  attention. 
Compare  this  with  the  version,  *'  A  magistratu  nostro  Indico  jwssum  fuisse,"  etc. 
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tion,  with  the  fruit  well  developed,  given  me  by  Dr.  Weddell  himself, 
And  in  a  letter  written  subsequently,  under  date  4th  November, 
1860,  Dr.  de  Vriese  says, — The  examination  and  comparison  of  G. 
Carahayensis  and  G.  Pahudiana  has  shown  me  indubitably  that  the 
two  species  are  different.  To  maintain  a  contrary  opinion  would  be 
a  lie." 

I  proceed  to  say,  "  I  hesitate  to  copy  the  above  strong  expressions, 
but  they  throw  ligbt  on  the  subject,  as  showing  there  must  have  ex- 
isted some  excitement  of  the  feelings,  connected,  no  doubt,  with  the 
great  material  interests  at  stake,  which  may  have  interfered  with 
calm  scientific  inquiry,  and  led,  in  Dr.  de  Yriese's  opinion,  to 
erroneous  statements." 

So  far  my  letter,  and  I  must  add  that  is  a  very  unimportant 
matter,  in  comparison,  whether  these  species  are  identical  or  (as  in 
my  judgment)  separate.  I  had  shown  in  my  "  Quinologia"  their 
points  of  resemblance  as  well  as  of  separation ;  but  it  is  important 
that  a  personal  attack,  against  which  I  have  no  opportunity  to  de- 
fend myself,  should  appear  in  a  work  published  at  the  expense  and 
under  the  auspices  of  the  Dutch  Government. 

Since  the  departure  of  M.  Pahud,  and  the  death  of  Dr.  Junghuhn, 
the  cultivation  of  the  plantations  has  passed  under  different  manage- 
ment, as  I  have  mentioned  in  the  Appendix  to  my  work  previously 
mentioned. 

The  proportion  of  plants  of  different  species  is  now  very  different. 
In  the  second  quarter  of  1870,  according  to  a  paper  sent  me  by  Dr. 
Hasskarl,  the  plants  were  as  follows  : — 

G.  Galisaya  and  G.  Hasskarliana  ....  1,100,983 

G.  succiruhra  and  G.  caloptera* 152,782 

G.  officinalis 222,904 

C.  iancifolia 43,227 

G.  micrantha 620 


Total     ....  1,520,516 

The  progress  of  the  cultivation  is  spoken  of  in  warm  and  eulogistic 
terms,  and  the  number  of  G.  Pahudiana  trees  (now  grown  to  a  good 
height)  is  left  out  of  the  account. 

It  is  unfortunate,  however,  that  all  has  to  bo  tested  by  practical 
results,  and  the  favourable  analyses  at  present  published,  have  their 

•  Probably  C.  pubescens^  subspecieg  C.  Pelletierina,  if  the  deep  green  colour 
attributed  to  the  leaves  is  correctly  represented. 

O 
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true  value  brought  to  light  by  the  price  per  pound  paid  for  the 
barks  set  forth  for  public  sale  in  Amsterdam. 

In  the  past  season  there  was  a  pretty  large  importation  of  these 
barks ;  and  samples  under  the  name  of  Konings  Kina  and  Bruine 
Kina  were  forwarded  to  this  country,  where  they  were  examined, 
but  did  not  meet  with  much  acceptance.  A  sale  has  since  taken 
place  in  Holland,  and  the  results  are  not  a  little  curious,  and  cer- 
tainly worthy  of  record.  The  so-called  Galisaya,  or  Konings  Kina, 
was  bought  (as  I  am  informed)  by  a  druggist,  at  about  2s.  English, 
with  the  intention  of  its  being  sold  for  pharmaceutical  purposes,  and 
not  for  the  manufacture  of  quinine.  The  remainder  appears  to  be 
Pahudiana  (but  it  may  perhaps  be  called  HassJcarliana),  and  brought 
a  higher  price,  averaging  about  2s.  l^d.,  English  money.  I  do  not 
think,  however,  that  any  manufacturer  of  quinine  would  invest  his 
money  in  this.     As  far  as  my  information  goes,  there  has  been  as 

yet     NO     PRODUCTION     OF      BARK      FITTED     FOR     THE     MANUFACTURE     OP 

QUININE,  with  the  exception,  perhaps,  of  one  sample  which  resembled 
both  in  appearance  and  in  quality  one  of  the  GaUsaya  legers  of  the 
French  (the  product,  I  believe,  of  the  G.  micrantha  Galisayoides,  of 
Dr.  Weddell's  new  classification).  It  was  consequently  a  poor  and 
very  second-rate  bark,  although  the  best  from  Java.  The  G. 
Hassharliana  of  Miquel,  is,  according  to  Dr.  de  Vrij,  the  result  of 
the  interference  of  the  pollen  of  G.  Pahudiana  with  the  C.  GaUsaya. 
Professor  Miquel  makes  it  a  new  species.  On  this  I  give  no  opinion, 
but  I  am  pleased  to  see  that  the  G.  Pahudiana,  with  its  congeners, 
is  proving  itself  worthy  of  the  character  I  gave  it,  as  likely  to  be 
found  useful  as  a  medicine.  Of  this  I  have  an  additional  confirma- 
tion in  the  examination  of  a  good-looking  sample  of  .bark  called  G. 
Pahudiana,  just  brought  into  the  English  market  from  the  planta- 
tion of  a  gentleman  in  Ceylon.  This  contains  a  fair  proportion  both 
of  quinine  and  cinchonidine,  and  is  likely  to  prove  a  good  bark  for 
pharmaceutical  purposes. 

M.  Yan  Gorkom  concludes  his  official  report  for  1864  with  the 
following  words  : — "  Until  now  the  different  reports  concerning  the 
cultivation  of  chinchpna  have  thrown  more  darkness  than  light  on 
the  subject,  and  consequently  the  credit  of  this  great  undertaking 
has  suffered." 

It  would  be  greatly  to  the  satisfaction  of  the  manufacturers  of 
quinine,  if  this  gentleman  would  throw  light  upon  the  question, 
what  prospect  six  years  of  additional  experience  enables  him  now  to 
hold  out  as  to  any  possible  supply  of  their  wants  from  this  quarter 
in  the  future  ? 
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Since  this  article  of  Mr.  Howard's,  a  report  has  been  published  by 
Professor  Hasskarl,  in  which,  speaking  of  the  cultivation  in  Java,  he 
says  that  the  weather  has  been  on  the  whole  favourable,  and  the 
gi-owth  of  the  plants  leaves  nothing  to  be  desired.  The  total  num- 
ber of  plants  grown  from  seeds  and  layers  is  1,520,516 ;  of  which 
1,100,983  are  C.  Calismja,  next  in  number  come  G.  offimiaUs  and 
siiccinihra,  etc.,  very  few  G.  lancifolia  SiTid.micra7itha.  In  addition  to 
these,  there  are  870,599  transplanted  plants,  giving  in  the  gross 
total  an  increase  of  197,699  plants  since  the  commencement  of  the 
year.  460  kilograms  of  the  bark  were  sent  to  Holland  in  December, 
1869,  and  were  sold  at  from  2  to  3  florins  per  kilogram ;  900  kilo- 
grams have  since  been  exported,  and  more  than  1000  are  now  ready. 
The  total  produce  for  1870  will  probably  be  4000  kilograms  of  dry 
bark  for  exportation,  besides  some  hundreds  for  use  in  the  island. 
The  stripping,  cutting,  drying,  sorting,  and  packing  are  already  be- 
coming a  considerable  industry  in  the  island. 

Professor  Miquel  has  given  in  the  last  published  part  of  his 
"  Annales  Musei  Botanici  Lugduno-Batavi"  (tom.  iv.,  fasc.  9,  1869), 
descriptions  of  all  the  cinchona  plants  at  present  cultivated  in 
Java. 

The  following  are  the  names  of  the  species,  by  the  side  of  which 
in  brackets  we  give  those  of  Weddell's,  where  they  are  considered  to 
be  different  by  the  latter.  They  are  as  follows ; — Ginchona  Galisaya, 
Wedd. ;  G.  amygdalifolia,  Wedd. ;  G.  scrobiculata^  H.  et  B. ;  G.euneura^ 
nov.  sp.  Miq.  (  =  G.  Galisaya  v.  fina.  Howard  in  Herb.  Hasskarl)  ; 
G.  Hasskarllana,  nov.  sp.  Miq.  (this  appears  to  be  a  hybrid  between 
G.  Galisaya  and  G.  Faliudiand)  ;  G.  Garahayensis,  Wedd. ;  G.  offici- 
nalis, L. ;  G.  lancifolia^  Mutis;  G.  ovata,  R.  et  P.  ;  (7.  suhsessilis,  Miq. 
C.  caloptera ;  G.  micranthaj  R.  et  P. ;  G.  puhesceiiSy  Vahl ;  G. 
Moritziana,  Karst.  (  =  Buena  Moritziana,  Wedd.) ',  G.  magnifolia  "R. 
et  P.  ("^Buena  magnifotiay  Wedd.)  ;  and  G.  carua  (=Buena  camaj 
Wedd.). 

Cdichona  Cultivation  in  India.  With  the  exception  of  two  half- 
yearly  reports  of  0.  B.  Clarke,  Esq.,  M.  A.,  on  the  Bengal  plantations, 
veiy  little  has  been  published  on  the  Cinchonas  in  India,  the  subject 
having  been  fully  treated  in  the  Blue  Book  published  last  year,  which 
was  noticed  at  some  length  in  the  last  Year-Book.  lu  Mr.  Clarke's 
report  he  says  : — 

*'  Tlie  three  species  of  cinchona  of  which  the  cultivation  has  been 
^extended  during  the  year  are  0.  euccirubra,  G.  ojjicinalisf  and  C 
^aXUoAja. 
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The  number  of  plants  of  these  species  in  permanent  plantations 
were  as  under  : — 


March  31,  1869      

March  31,  1870      

Increase 

C.  succiruhra. 

C.  officinalis. 

C.  Callsaya. 

615,730 
1,055,100 

312,719 
406,899 

220 
4,000 

439,370 

94,180                   3,780 

Of  these  three  plants  it  is  found  that  the  following  is  the  average 
annual  growth  of  measured  plants  :  C.  succiruhra  was  51  inches, 
fairly  representing  the  satisfactory  general  growth  of  plantations  of 
this  species.  0.  officinalis  had  only  the  very  unsatisfactory  growth  of 
12  inches,  and  G.  Calisaya  52  inches.  Under  this  latter  name  several 
important  varieties  are  included.  The  G.  officinalis  does  not  thrive 
at  all  well,  and  shows  no  inclination  to  become  a  tree ;  it  remains  a 
shrub  with  very  scanty  foliage. 

G.  succiruhra  and  G.  Galisaya  are  planted  about  1200  to  the  acre ; 
G.  officinalis  about  4000  to  the  acre. 

In  the  fifth  year  of  growth  in  permanent  plantations  an  acre  of  G. 
officinalis  carries  less  than  one-fourth  the  bark  carried  by  an  acre  of 
G.  succiruhra,  and  costs  more  than  four  times  as  much  annual  expen- 
diture. Moreover,  the  G.  officinalis  then  appears  disinclined  to  grow 
much  larger,  whereas  G.  succiruhra  will  clearly  grow  into  a  consider- 
able tree. 

In  the  last  report  it  is  mentioned  the  season  had  been  unusually 
wet,  from  which  the  G.  officinalis  has  sufiered  more  than  during  pre- 
vious rainy  seasons,  and  all  hope  must  be  abandoned  that  this  species 
can  be  grown  to  an  economic  profit  at  Rungbee. 

Of  G.  officinalis,  it  may  be  said  generally  of  the  older  plants,  that 
some  40  per  cent,  perished  during  the  last  six  months,  and  that 
those  which  survived  did  not  grow.  The  number  of  plants  of  G. 
officinalis  has  been  by  estimation  reduced  from  930,704  on  31st  of 
March,  1870,  to  440,000  on  30th  Sept.,  1870;  but  it  would  be  best 
in  any  calculation  regarding  these  plantations,  to  write  off  these 
440,000  at  once ;  for,  though  some  of  them  may  survive  for  years, 
there  is  no  probability  that  any  profitable  result  will  ever  be  derived 
from  them. 

Throughout  the  G.  officinalis  plantation,  below  4500  feet  level,  G. 
succiruhra  was  planted  in  1869  in  order  to  utilize  the  area  kept  clean 
at  considerable  expense.  These  young  G.  succiruhra  promise  exceed- 
ingly well.  In  fact  the  best  practicable  mode  of  cultivation  of 
the  G.  officinalis  remains  yet  to  be   ascertained.      The  G.  Galisaya 
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progresses  admirably,  and  as  the  feeling  is  gaining  ground  to  restrict 
the  cultivation  to  "paying  species,"  this  will  certainly  be  one  of 
those  retained.  Mr.  Clarke  mentions  the  fact  that  the  barks  of  two 
new  kinds  of  cinchona  he  obtained  from  the  Neilgherries,  one,  named 
provisionally  G.  mirahiUs,  yielded  13J%  of  quinine  alkaloid  and 
more  than  9%  of  crystallisable  quinine.  The  second,  G.  pitaijo 
[recently  obtained  from  Peru  by  Mr.  Cross]  is  very  rich  in  quinine 
and  is  a  very  high  level  species,  said  to  be  found  growing  through 
the  snow. 

During  the  year  both  G.  succiruhra  and  G.  officinalis  ripened  seeds 
were  distributed,  one  ounce  of  seed  being  sufficient  to  raise  nearly 
50,000  plants. 

Number  and  Bistrihution  of  Ginclwna  Plants  in  the  Government 
Flantations  near  Darjeeling  on  the  dlst  March,  1870. 


Names  of  species 
of  cinchona. 

Number  in 

perma- 
nent plant- 
ations. 

Number  of 
stoclc  plants 

for 
propagation. 

Number  of  seed- 
lings or  rooted 
cuttings  in  nur- 
sery beds  for 
permanent 
plantations. 

Nu  iierof 
rooted 

plants     In 

cutting 

beds. 

Number  of 
cuttings 

made 

during  the 

month. 

Total  num- 
ber of 

plants,  cut- 
tings, and 
seedlings. 

G.  succiruhra   . 
C.  Calisaya.     . 
C.  micrantha    . 
C. officinalis, Qnd. 
varieties    .     . 
C.  Fahudiana  . 

1,055,100 

4,000 

29,667 

406,899 
5,092 

20,000 
10,000 
None 

10,000 
None 

164,615 

8,758 
None 

205,952 

None 

None 
32,274 

None 

307,853 
None 

None 
2,000 
None 

Ditto 
Ditto 

1,239,715 
57,032 
29,667 

930,704 
5,092 

Total.     .     . 

1,600,758 

40,000 

379,325 

340,127 

2,000 

2,262,210 

What  little  bark  has  been  sent  to  England  has  been  chiefly  the 
result  of  pruning  and  thinning  out  the  plantations.  These  parcels 
liowever  have  given  satisfaction  in  our  markets.  In  the  Pharm. 
Juimml,  Oct,  22,  1870,  the  following  note  of  a  parcel  put  up  for 
auction  occurs  : — The  parcel  consisted  of  nineteen  cases,  each  about 
eighty  pounds  in  weight,  and  was  described  as  red  bark  (Ginchona 
succiruhra) . 

At  a  glance  it  was  apparent  that  the  greatest  care  had  been 
wed  upon  its  collection  and  preparation,  and  that  it  had  been 
ird  from  young  trees  whose  ages  did  not  vary  considerably. 
It  (Mil  I  t(Ml  entirely  of  quills,  exceedingly  uniform  in  their  length 
(;tl)')iil,  lii'tcen  inches),  varying  in  thickness  from  the  size  of  cin- 
iKunoii  bark  to  that  of  one's  thumb;  externally  somewhat  smoofch, 
without  lichens,  of  a  greyish  colour,  with  a  pale  reddish  iuterior, 
resembling,  to  an  unpractised  eye,  grey  bark. 
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An  average  sample  selected  from  five  cases  gave  upon  analysis  in 
100  parts — 

Total  alkaloids  (hydrated) 3-36 

Quina  (by  ether) 2*40 

Cinchonidine  and  cinchonine 0*95 

Crystallised  sulphate  of  quinine 1"81 

CmcHONA  Cultivation  in  Ceylon.  The  cultivation  of  the  Ginchonce 
in  Ceylon  is  all  that  could  be  desired.  The  success  is  undoubted. 
During  the  past  year,  a  large  parcel  of  bark,  consisting  of  C. 
officinalis  and  G.  succiruhra  was  offered  for  sale ;  and  though  it  did 
not  realize  so  high  a  price  as  it  otherwise  would  have  done  owing  to 
the  Franco-German  war  keeping  the  continental  buyers  out  of  the 
market,  yet  it  gave  great  satisfaction.  The  analysis  of  the  bark  by 
one  of  our  first  quinologists  gave  a  very  high  percentage  of  quinine. 
It  is  to  Ceylon  we  must  look  for  our  future  supplies  of  this  precious 
febrifuge,  as  India  most  probably  will  require  all  her  home-grown 
bark  for  her  own  teeming  millions. 

Ipecacuanha  Cultivation  in  India.  (Pliarm.  Journ.,  3rd  series, 
i.,  5,  170,  also  Trans.  JEdin.  Bot.  Soc,  x.,  pt.  ii.,  1870.)  The  Indian 
Government,  now  that  their  labours  have  been  so  far  successful  with 
the  cinchona  cultivation,  have  turned  their  attention  to  the  cultivation 
of  the  ipecacuanha.  The  following  official  documents  have  been 
published. 

The  supplement  to  the  Gazette  of  India  of  23rd  January,  1869, 
contained  a  strong  representation  to  Government  from  the  Inspector- 
General  of  Hospitals,  dated  5th  October,  on  the  advisability  of  intro- 
ducing the  cultivation  of  the  ipecacuanha  plant  in  an  analogous 
manner  to  that  of  cinchona. 

The  suggestion  was  forwarded  to  Dr.  Anderson  (since  deceased), 
the  Superintendent  of  the  Botanical  Gardens,  Calcutta,  who  stated 
that  he  had,  for  some  years  past,  thought  of  the  subject,  but  had 
been  unable  to  procure  any  plants  on  trial  until  April,  18G6,  when 
one  plant  was  sent  out  over  land  by  the  Director  of  the  Royal 
Gardens  at  Kew.  This  original  plant  died  soon  after  arrival,  but, 
at  the  date  of  his  writing,  December,  1868,  nine  plants  were  in 
existence,  artificially  propagated  from  the  original  one,  besides  five 
growing  at  the  cinchona  plantations  at  Darjeeling,  to  which  place 
a  cutting  had  been  sent  in  1867. 

The  Indian  Medical  Gazette,  on  the  authority  of  Mr.  Clarke,  now 
acting  for  Dr.  Anderson,  quotes  the  remarks  of  that  gentleman : — 
"  When  I  took  charge  of  the  gardens,  in  1869,  there  were  seven 
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plants,  all  under  glass,  and  in  a  very  low  state  of  vegetation.  The 
plant  had  been  found  to  grow  very  slowly,  and,  moreover,  to  be  very 
shy  of  propagation  by  cuttings. 

"  It  is  very  possible  that  when  the  plant  once  gets  up,  it  may  not 
prove  slow-growing,  and  that  when  we  once  have  plants  that  seed, 
it  may  not  prove  slow  of  propagation ;  but  I  fear  many  days  will 
elapse  before  any  produce  is  likely  to  be  obtained." 

The  Duke  of  Argyll  addressed  the  Governor- General  on  the  20th 
April,  as  follows  : — "  I  have  considered  the  dispatch  from  your  excel- 
lency in  Council,  dated  25th  January,  urging  upon  me  the  import- 
ance of  introducing  the  ipecacuanha  plant  into  India,  and  suggesting 
that  Dr.  Anderson,  Superintendent  of  the  Botanical  Gardens  at 
Calcutta,  now  in  this  country,  should  be  asked  to  submit  proposals 
as  to  the  best  means  for  obtaining  the  object  in  view.  On  the  appli- 
cation of  the  Government  of  Bombay  last  year,  I  had  already  recog- 
nised the  importance  of  introducing  this  valuable  medicine ;  and  the 
two  plants  received  at  Bombay  having  died,  I  had  already  taken 
steps  for  procuring  others  for  transmission  in  July  next.  I  transmit 
to  you  the  correspondence  which  has  been  held  with  Dr.  Anderson 
on  this  subject;  and  I  trust  that,  even  should  the  other  attempts 
fail.  Dr.  Anderson  will  still  have  a  sufficient  number  of  strong  plants 
to  take  back  with  him  to  India  to  secure  the  introduction  and  esta- 
blishment of  the  plant.  It  seemed  to  me  that  an  application  through 
the  diplomatic  agents  of  her  majesty  was  not  likely  to  be  so  success- 
ful as  an  application  through  commercial  or  scientific  gentlemen. 
You  will  see  from  the  accompanying  memorandum  by  Mr.  C.  B. 
Markham,  that  he  has  written  to  Messrs.  Miers  &  Co.,  of  Rio,  to 
Mr.  Bramah,  and  to  Dr.  Otho  Wucherer,  to  obtain  roots  of  the  plant. 
The  accompanying  correspondence  with  Dr.  Cleghorn  and  Dr.  Bal- 
four will  show  you  that  I  have  also  enlisted  the  kind  assistance  of 
the  Royal  Botanical  Gardens  at  Edinburgh,  besides  the  aid  pro- 
mised at  Kew.  I  forward  also  copies  of  the  memorandum  on  the 
propagation  of  the  ipecacuanha  plant  prepared  by  Mr.  M'Nab,  of 
the  Royal  Botanical  Gardens  at  Edinburgh.  Dr.  Christison  and 
Dr.  Balfour  have  likewise  applied  to  Dr.  Gunning,  a  medical  prac- 
titioner at  Rio,  to  assist  them  in  obtaining  plants  and,  seeds.  I 
add  to  these  documents  the  letters  which  have  passed  between 
Dr.  Hooker  and  this  office  on  the  supply  of  plants  for  Bombay. 
You  will  learn  from  my  dispatch  to  that  Government  that  the 
plants  destined  for  them,  will  bo  retained  at  Kew,  and  two  healthy 
plants  will  bo  sent  to  them  from  the  Botanical  (Jardens  at 
(Calcutta." 
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The  great  difEcultj,  however,  is  the  rarity  of  the  plant,  its  re- 
markably slow  growth,  and  delicate  nature.  Mr.  McNab,  of  the 
Eoyal  Botanic  Gardens  of  Edinburgh,  has  written  a  very  interesting 
article,  in  the  Transactions  of  the  Edinburgh  Botanical  Society, 
on  the  subject,  in  which  he  says,  remarking  on  the  slow  growth 
of  the  plant,  that  one  specimen  now  in  the  gardens,  though  they 
have  had  it  more  than  thirty  years,  is  at  the  present  time  scarcely 
1  foot  in  height,  having  three  leading  shoots,  each  four  inches  long. 
He  finds  that  when  they  are  propagated  in  white  sand,  they  send  out 
roots  in  six  weeks.  Where  a  root  shows  more  than  one  growing 
point,  it  may  be  divided,  and  thus  each  growing  point  becomes  an 
independent  plant. 

He  advises  that  when  sent  to  this  country  from  Brazil,  the 
roots  should  be  cut,  sealing  the  ends,  and  packed  horizontally 
between  layers  of  sphagnum  or  any  other  clean  moist  moss.  By 
others,  sand  is  spoken  of  as  the  best  packing  medium.  In  sending 
whole  plants,  he  recommends  their  being  established  in  pots,  and 
placed  in  boxes  divided  into  compartments,  like  an  ordinary  bottle 
box,  one  pot  in  each  compartment,  the  compartments  not  reaching 
to  the  bottom,  the  bottom  having  a  layer  of  sphagnum  over  it, 
sphagnum  being  also  placed  on  the  top  of  the  pot,  and  the  plant  and 
moss  being  secured,  by  being  tied  over  with  galvanized  wire.  The 
cases  are,  with  the  exception  of  these  compartments,  the  same  as  the 
ordinary  Wardian  cases.  Instead  of  the  usual  glazed  top,  he  recom- 
mends thick  cotton  stretched  across. 

The  plant  is  met  with  in  Brazil  from  about  latitude  8""  to  22°  S., 
in  the  forests  of  the  Serra  do  Espinha90,  or  mountain  extending 
from  the  capital  of  Bahia,  through  the  province  of  Minas  Geraes, 
to  the  northern  part  of  Sao  Paulo,  in  moist  shady  situations. 

Dr.  Gunning,  of  Rio  Janeiro,  says  that  the  plant  is  very  scarce  in 
the  province  of  Bio  Janeiro,  from  the  plants  having  been  pulled  up 
and  no  effort  to  cultivate  been  taken.  It  is  exported  from  Sao 
Paulo,  the  province  south  of  Rio,  but  chiefly  from  Matto  Grosso,  a 
thousand  miles  up  the  River  Plate. 

Sumbulns  Moschatus.  (Eager's  Centmlhalle,  no.  39,  p.  367,  1870.) 
Inspector  Lungershausen  of  Moscow,  reports  in  'No.  27  of 
Wocliensclir.  /.  Gdrtnerei  imd  Pflanzenhunde^  that  the  hitherto 
unknown  plant  yielding  musk,  or  sumbul  root,  is  now  in  bloom 
in  the  botanical  garden  at  Moscow.  When  the  Russians  occupied 
Bucharia  the  plant  was  discovered,  and  several  roots  were  sent 
to  Moscow,  of  which  but  one  arrived  in  good  condition.  This 
new   umbelliferous   plant   it   was  hoped  would  produce  fruit,  and 
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thus  be  propagated  in  Europe.     The  root  has  been  used  in  Russia 
with  considerable  success  in  Asiatic  cholera. 

Professor  C.  Koch  regards  the  plant  as  a  very  interesting  one, 
on  account  of  the  strong  musk  odour  of  its  root,  and  because  the 
musk  deer  lives  in  the  same  regions.  The  root  has  been  known 
for  about  thirty-five  years,  without,  however,  sustaining  the  high 
reputation  it  has  gained  in  Russia,  so  that  it  belongs  already  to  the 
obsolete  remedies.  It  is  now  mainly  employed  in  perfumery,  in 
place  of  the  high  priced  musk.  There  may,  possibly,  be  two 
roots,  both  indigenous  to  Central  Asia,  one  being  exported  through 
Russia,  the  other  from  the  East  Indies. 

The  musk  root  contains  about  nine  per  cent  of  a  soft  oleoresin, 
obtainable  by  ether,  which  in  contact  with  water  has  the  odour 
of  musk.  It  contains  a  peculiar  acid,  sumbulic  acid,  which  appears 
to  differ  from  angelicic  acid  and  from  umbelliferon.  It  has  been 
long  known  that  the  root  belongs  to  an  umbelliferous  plant ;  flowers 
and  fruits  have  sometimes  been  found  with  it.  The  latter,  differing 
from  those  of  other  umbelliferae,  were  made  the  type  of  a  new  genus, 
and  the  plant  was  named  Siimhulus  moschatiis. 

On  the  Blue  Oil  of  Camomile.  J.  Kachler.  (Deutsch.  Chem. 
Gesell.  Ber.,  iv.,  36.)  Through  repeated  fractional  distillations  of  the 
oil  of  camomile,  the  author  obtained  a  series  of  oils,  boiling  between 
220°  and  300°  C,  and  mostly  isomeric  or  polymeric  with  camphor 
and  terpen. 

On  Iva.  (Achillea  moschata.)  Dr.  A.  v.  Planta-Reichenau 
{Annal.  der  Chim.  u.  Pharm.,  Aug.,  1870.)  The  plant  is  known  in 
Switzerland  as  "forest-lady's  herb"  (Wildfrauleln  KraiU),  and  has 
been  used  there  for  centuries  as  a  stomachic  tonic,  etc. 

The  author  collected  the  herb  before  flowering,  without  the  root. 
It  was,  in  the  form  of  a  coarse  powder,  distilled  with  steam,  until 
volatile  oil  ceased  to  come  over,  and  the  aqueous  decoction  was 
evaporated  to  the  consistency  of  an  extract.  The  herb  tlms  ex- 
hausted with  water,  was  dried  and  extracted  with  alcohol  until 
it  ceased  to  impart  to  it  a  bitter  taste;  most  of  the  alcohol  was 
then  distilled  off. 

Iva  oil.  The  crude  volatile  oil  is  bluish  green,  of  a  peculiar, 
not  disagreeable  odour,  and  a  tasto  reminding  of  peppermint.  It 
ommonces  to  boil  at  170'  C. ;  the  greatest  portion  distils  between 
1  -<r  and  210"  C. ;  the  distillate  between  230"  and  260'  C.  is  brown, 
and  has  tlie  odour  of  wormwood.  A  dark  brown,  soft  resin  is 
left  b(4iind,  which  is  not  bitter;  insoluble  in  absolute  alcohol, 
but  readily  soluble  in  ether  and  oil  of  turpentine.     The  rectified  oil 
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was  of  a  faint  yellowish  colour,  an  agreeable  refreshing  odour, 
and  a  warm  bitter  taste,  reminding  of  peppermint.  Its  composition 
is  C48  H40  O4 ;  the  author  names  this  ivaol. 

Ivam.  The  dark  green  alcoholic  liquid  was  precipitated  by- 
alcoholic  solution  of  acetate  of  lead ;  the  filtrate  was  treated  with 
sulphuretted  hydrogen,  and  the  filtrate  evaporated ;  the  residue  was 
washed  with  acetic  acid  until  the  washings  were  colourless,  and  after- 
wards with  water,  until  it  fl.oated  upon  it.  It  was  then  repeatedly 
dissolved  in  alcohol  and  evaporated,  to  remove  acetic  acid,  then 
treated  with  animal  charcoal,  and  the  alcohol  evaporated.  Ivain  = 
C48  H42  Og,  has  the  consistency  of  Venice  turpentine,  is  of  a  yellow 
colour,  insoluble  in  water,  and  in  alcoholic  solution  has  a  persistently 
bitter  taste. 

Acliilleina.  The  aqueous  extract  was  triturated  with  alcohol 
until  it  ceased  to  become  coloured ;  the  alcohol  was  distilled  ofi",  and 
the  residue  precipitated  by  water.  The  precipitate  having  been 
washed  with  water,  the  aqueous  liquid  was  agitated  with  plumbic 
hydrate  to  remove  acids.  The  filtrate  was  freed  from  lead,  eva- 
porated and  alternately  dissolved  in  absolute  alcohol  and  in  water, 
and  evaporated  until  the  achilleina  yielded  clear  solutions  with  both 
liquids.  Thus  prepared,  it  has  an  alkaline  reaction,  is  brownish, 
red,  amorphous,  friable,  very  hygroscopic,  readily  soluble  in  water, 
with  more  difficulty  in  absolute  alcohol,  insoluble  in  ether  ;  its  odour 
is  peculiar,  its  taste  very  bitter,  but  not  disagreeable.  The  author 
isolated  also  the  bitter  principle  from  Achillea  millefolium,  which 
had  been  obtained  by  Zanoa  in  a  not  entirely  pure  state,  and  found 
it  to  be  identical  with  achilleina.  Composition  =  C40  Hgg  ISTa  O30.  The 
salts  have  not  been  investigated. 

Moschatina.  The  precipitate  obtained  by  water,  in  the  concen- 
trated alcoholic  residue,  was  taken  up  by  absolute  alcohol,  eva- 
porated to  dryness,  and  treated  with  water  until  the  mass  became 
pulverizable  under  water.  It  is  of  an  aromatic  bitter  taste,  little 
hygroscopic,  barely  soluble  in  water,  fuses  under  water,  upon  the 
water- bath,  and  separates  from  its  solution  in  hot  water  in  a  pul- 
verulent condition.     Composition  =  C42  H27  N  O14. 

AcMlletin.  On  boiling  achilleina  for  several  days  with  diluted 
acids  sugar  is  formed,  together  with  a  volatile  aromatic  principle, 
and  probably  ammonia,  and  a  dark-brown  powder  separates,  which 
is  not  bitter ;  insoluble  in  water,  sparingly  in  alcohol,  and  in  this 
solution  has  an  aromatic  taste.     Composition  =  C22  II17  ^  Op. 

The  author  also  obtained  stearic  acid  on  cooling  the  tincture 
of  iva,  concentrated  by  distillation.     The  aqueous  solution  of  the 
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ashes  contained  very  little  sulphate  of  lime  and  magnesia,  bnt 
considerable  quantities  of  alkali  and  chlorine.  Nitric  acid  dissolves 
from  the  residue  carbonates,  much  lime,  also  phosphoric  acid  and  a 
little  magnesia.  The  undissolved  portion  consisted  of  charcoal  and 
much  silica. 

Ophelia  Chirayta.  Fliickiger  and  Hohn.  {Tlmrm.  Journ., 
3rd  series,  i.  105.)  This  plant  is  an  elegant  annual  Geutiana  of  the 
lower  Himalaya,  occurring  from  Simla,  and  through  Kumasu,  as 
far  as  Nepaul.  In  its  outward  appearance  Ophelia  Chirayta  closely 
resembles  our  Erythrcea  Gentaurium,  though  with  several  differ- 
ences. 

The  chirayta  commonly  met  with  in  English  commerce  is  usually 
of  very  inferior  character,  and  chiefly  consists  of  stalks  deprived  of 
their  leaves.  The  plant  that  has  been  examined  by  Hohn  consisted, 
on  the  contrary,  of  well-preserved  specimens  retaining  flowers,  fruit, 
and  roots,  so  that  the  essential  characteristics  of  that  nature  could 
be  well  observed. 

The  woody  stems  were  from  2  to  3  feet  long,  and  \  inch  thick  at 
the  lower  ends,  cylindrical,  with  knots  at  distances  of  1^  to  3  or  4 
inches,  at  the  upper  ends  obtusely  quadrangular,  with  wings  extend- 
ing downwards.  The  colours  varied  from  brownish-yellow  to  dark 
purple-red.  The  branches  were  more  greenish  or  greyish-brown. 
The  root  is  sometimes  from  2  to  4  feet  long,  and  twice  as  thick  as 
the  stem.  It  forms  generally  a  simple  tap-root,  furnished  with 
somewhat  scanty  fibres.  Larger  specimens  present  an  angular 
bending  of  the  root,  probably  indicating  a  growth  of  more  than  one 
year.  Generally  the  stem  rises  isolated  from  the  root,  but  in  some 
instances  plants  were  met  with  consisting  of  several  stems.  The 
nnmerous  prolonged  branches  resemble  in  their  arrangement  those  of 
Erythrcea  Centaurium,  and  towards  the  upper  part  they  form  a  thick 
whorl.  The  insertion  of  the  loaves  and  flowers  may  also  be  com- 
pared to  that  of  the  indigenous  gentian  referred  to  above.  The 
lower  leaves  of  Ophelia  are  often  3  cm.  in  length  and  7  mm.  broad ; 
tlie  upper  ones  are  very  much  smaller.  All  of  them  are  acutely 
lancet-shaped,  smooth-edged,  cordate  at  the  base,  and,  like  the  entire 
plant,  perfectly  glabrous.  According  to  the  size  of  the  leaves,  thoy 
present  3,  5,  or  7  ribs,  of  which  the  central  one  is  the  thickest. 

The  yellow,  four-parted  corrolla  is  about  12  mm.  long,  and  rather 
glandular  at  the  base.  The  calyx  is  much  shorter  than  the  corona. 
Tlu?  fruit  is  a  one-celled  capsule,  with  two  valves  at  the  apex. 

The  flower  possesses  the  same  intense  bitter  taste  that  is  chnrac- 
t<  I'istic  of  chirayta.     It  is  only  the  woody  sabstance  <of  the  thickest 
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stems  that  is  not  bitter ;  this  contains  a  considerable  pith.  Even 
the  branches  present  in  sections  a  broad  ring. 

The  popular  name  of  this  drug  in  India  is  Greyat,  and  it  has  been 
applied  to  several  varieties  of  Ophelia,  more  especially  0.  angustifolia, 
0.  elegans,  and  0.  densifolia,  to  which  the  authors  particularly 
refer. 

All  these  varieties  are  described  as  quite  as  bitter  as  the  true 
chirayta,  and  as  being,  in  fact,  used  in  the  place  of  it  throughout 
the  north-western,  central,  and  southern  provinces  of  India. 

In  the  Indian  Pharmacopoeia  there  is  an  infusion  of  chirayta,  and 
an  aromatic  tincture  with  cardamoms  and  orange-peel. 

By  extracting  the  stalks  and  roots  with  alcohol  of  60  per  cent, 
sugar,  wax,  chlorophyll,  soft  resin,  tannin,  an  acid  (ophelic),  and  a 
peculiar  bitter  substance  (chiratin),  were  dissolved. 

The  acid  was  syrupy,  and  very  deliquescent,  yellowish-brown, 
tasting  at  first  slightly  sour,  afterwards  intensely  bitter.  When 
warmed  it  smells  like  lugian  ;  it  dissolves  in  water  with  some  tur- 
bidity (due,  perhaps,  to  resin),  completely  in  alcohol,  or  a  mixture 
of  spirit  with  ether.  It  decomposes  alkaline  solution  of  copper  when 
warmed  with  it ;  also  ammoniacal  solution  of  silver ;  with  alkalies  it 
darkens ;  with  perchloride  of  iron  it  becomes  reddish-yellow ;  with 
sulphate  of  copper  dirty  green ;  with  lead  salts  yellow,  and  forms 
amorphous  compounds  with  acids.  Analysis  of  the  lead  compounds 
gave  C26  Hgo  O20  as  the  formula. 

Chiratin  is  a  pale  yellow,  very  hygroscopic  powder,  at  the  utmost 
capable  only  of  a  granular  crystallisation  ;  it  is  very  bitter,  sparingly 
soluble  in  cold  water,  rather  more  in  hot  water,  readily  soluble  in 
alcohol  or  ether.  It  is  neutral  to  test-paper,  does  not  reduce  alka- 
line solution  of  copper,  and  gives  with  tannic  acid  a  copious  white 
flocculent  precipate ;  formula  C50  H48  O30.  By  the  action  of  acids 
chiratin  is  separated  into  ophelic  acid  and  a  yellowish-brown  amor- 
phous substance  that  is  not  sugar,  but  tastes  bitter,  is  scarcely 
soluble  in  water,  readily  soluble  in  spirit,  does  not  reduce  copper 
solution.  Hohn  assigns  to  it  the  formula  C26  II24  Og,  and  the  name 
chiratogenin. 

The  herb  itself  gave  the  same  results  as  the  stem  and  roots. 

Adulteration  of  CMretta.  E.  A.  Webb.  (Pharm.  Journ.,  3rd 
series,  i.,  367.)  At  the  Pharmaceutical  meeting  for  November,  the 
author  referred  to  a  specimen  of  an  original  packet  of  chiretta,  one 
of  a  number  imported  into  England  about  a  year  ago.  It  was  curious 
from  having  in  the  centre  a  package  of  a  distinct  plant,  which  had 
been  first  carefully  tied  up  by  itself,  and  then  surrounded  by  the 


MATERIA.   MEDICA.  93 

chiretta.  The  adulterant  consisted  of  mnnjeet  (Buhia  cordi/oUa), 
which  at  that  time  was  worth  only  a  fourth  or  a  fifth  of  the  value  of 
chiretta. 

The  following  are  the  chief  characters  by  which  it  may  be  dis- 
tinguished : — 

It  is  a  trailing  plant,  with  an  underground  stem  about  the  thick- 
ness of  a  quill,  giving  off  rootlets  at  intervals ;  of  a  dull  reddish 
colour  externally,  but  brighter  internally.  The  stems  are  long  and 
trailing,  quadrangular,  the  angles  being  covered  with  small  recurved 
prickles.  The  cortical  portion,  when  old,  soon  breaks  off  from  the 
internal  woody  portion,  which  is  round,  and  of  a  red  colour  like  the 
root. 

The  leaves  are  about  an  inch  and  a  half  long,  supported  upon 
peduncles  about  half  that  length,  arranged  in  whorls  of  four  at  the 
nodes,  which  are  very  conspicuous.  They  are  five-ribbed,  with  an 
entire  or  dentate  margin,  and  generally  more  or  less  cordate. 

The  specimen  examined  had  no  signs  of  flower  or  fruit  upon  it. 

The  true  Ophelia  chiretta,  on  the  other  hand,  has  a  thick  branching 
root,  a  round,  smooth  brown  stem,  sessile  amplexicaul  opposite  leaves, 
and  purely  bitter  taste. 

Tylophora  Asthmatica:  a  new  emetic.  M.  C,  Cooke.  (Pharm. 
Joum.,  3rd  series,  i.,  104.)  It  having  been  recently  proposed  to  in- 
troduce and  cultivate  ipecacuanha  in  India,  the  author  suggests  the 
advisability  of  inquiring  whether  any  native  drugs  exist  already  in 
that  country,  which  might  be  employed  as  a  substitute  for  ipecacu- 
anha. He  mentions  several  plants  which  have  a  local  reputation  as 
emetics,  and  selects  the  Tylophoi-a  asthmatica  (W.  and  A.)  as  being 
probably  the  best  recommended  of  them  all.  The  leaves  are  included 
in  the  new  Pharmacopoeia  of  India  as  a  primary  article,  and  the 
evidence  goes  to  show  that  they  are  an  excellent  substitute  for 
ipecacuanha. 

This  plant  is  the  Asclepias  asthmatica  of  Roxburgh,  and  the 
Cynanchum  of  some  other  authors.  It  is  a  very  abundant  and  widely 
diffused  plant  in  India,  being  to  be  met  with  in  nearly  all  situations, 
and  in  flower  at  all  seasons.  Dr.  Kirkpatrick  states,  "  I  have 
administered  this  medicine  in  at  least  a  thousand  cases,  and  found 
it  most  valuable.  In  dysentery,  and  as  a  simple  emetic  it  is  in  every 
way  comparable  with  ipecacuanlia."  In  catarrhal  and  chronio 
coughs,  it  Hcema  to  act  well.  Its  efficiency  as  a  substitute  for 
ipwacuanha,  not  only  as  a  simple  emetic,  bat  as  a  remedy  in 
dyseuteiy,  asthma,  and  catarrhal  affections  is  confirmed  by  the 
report  of  Or.  Oswald,  Mr.  Moodeen  Sheriff,  and  others.     Roxburgh 
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says  til  at  "  on  the  coast  of  Coromandel,  the  roots  have  often  been 
used  as  a  substitute  for  ipecacuanha.  I  have  often  prescribed  it 
myself,  and  always  found  it  answer  as  well  as  I  could  expect 
ipecacuanha  to  do." 

The  leaves  are  considered  preferable  to  the  root ;  in  fact  the  leaves 
only  are  recommended  in  the  Pharmacopoeia  of  India,  The  dose 
there  stated  is — as  an  emetic,  from  five-and-twenty  to  thirty  grains 
of  the  powder  of  the  dried  leaves,  conjoined  with  half  a  grain  or  a 
grain  of  tartar  emetic ;  as  a  diaphoretic  and  expectorant,  from  three 
to  five  grains,  thrice  daily  or  offcener,  combined  with  opium,  and 
other  remedies  of  the  same  class.  It  is  also  stated  oh  the  authority 
of  the  same  work,  that  this  is  one  of  the  best  indigenous  (Indian) 
substitutes  for  ipecacuanha.  It  is  easy  enough  to  obtain  this  drug 
from  India,  and  it  certainly  seems  worthy  of  a  trial  here. 

The  Seeds  of  two  Species  of  Strychnos.  J.  M.  Maisch.*  {Amer. 
Journ.  Pharm.,  xliii.,  241.)  The  author  writes  : — Last  fall  I  was  in- 
formed that  a  vessel,  which  had  arrived  at  the  port  of  New  York 
from  the  East  Indies,  had  brought,  as  ballast,  a  quantity  of  seeds 
of  a  species  of  strychnos.  To  the  kindness  of  Dr.  Fr.  Hofimann 
I  owe  some  small  sample  of  the  same,  and  subsequently  Messrs. 
M'Kesson  and  Bobbins  very  kindly  went  to  the  trouble  of  hunt- 
ing up  for  me  a  few  pounds  of  the  same  seeds,  which,  under  the 
name  of  Indian  gum-nuts,  were  offered  for  sale  in  New  York,  with- 
out finding  a  purchaser.  I  felt  interested  to  ascertain  whether,  like 
the  seeds  of  so'me  other  Strychnece,  they  contain  strychnia.  I 
exhibited  the  seeds  at  the  Pharmaceutical  Meeting  in  February,  and 
showed,  at  the  same  time,  from  my  cabinet,  some  seeds  of  Strychnos 
Tieute,  Leschenault.  This  plant  grows  in  the  mountainous  districts 
of  Java,  and  its  juice  is  used  by  the  Malays  to  prepare  the  poison 
called  upas  radja,  or  upas  tieute  tjettek.  The  tieute  seeds  are  orbi- 
cular or  somewhat  oblong,  disk-like,  resembling  in  shape  nux  vomica, 
five-eighths  to  three-quarters  of  an  inch  in  diameter,  yellowish- grey 
in  colour,  and  covered  with  soft,  appressed  hairs,  having  a  silky 
lustre;  the  disk  is  rather  sharp-edged,  with  a  slightly- projecting 
point,  indicating  the  hilum,  and  covering  the  somewhat  club-shaped 
radicle  of  the  embryo.  As  in  nux  vomica,  the  white  horny  albumen 
has  the  shape  of  the  seed,  and  is  composed  of  two  disks  united  near 
the  circumference,  thus  enclosing  a  hollow  space,  into  which  the 
cotyledons  project,  occupying  one- quarter  to  one-third  the  diameter 

*  Eead  at  the  Pharmaceutical  Meeting  of  the  Philadelphia  College  of  Pharmacy, 
May  16. 
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of  the  cavity.     The  cotyledons  are  broadly  oval,  scarcely  cordate, 
rather  acute,  three  to  five-nerved. 

Spach  *  describes  the  tieute  seeds  as  follows : — Elliptic,  oval  or 
sub- orbicular,  velvety,  brownish  (hrundtre),  lenticular,  or  plano- 
convex; embiyo  projecting  from  the  hilum,  marginal,  about  one- 
third  shorter  than  the  perisperm ;  cotyledons  heart-shaped,  acuminate, 
nerved,  foliaceous ;  radicle  club-shaped,  as  long  as  the  cotyledons. 
The  description  corresponds  closely  with  the  tieute  seeds  in  my 
possession,  the  colour  excepted. 

The  so-called  Indian  gum-nuts  are  subglobose,  of  an  appearance 
as  if  composed  of  two  unequally- convex  halves,  with  an  elevated 
line  surrounding  the  largest  circumference ;  they  are  of  a  dirty, 
somewhat  brownish-grey  colour,  with  very  short,  closely  appressed 
hairs;  the  largest  diameter  is  three-eighths  to  one-half  inch.  A 
rather  thin,  but  hard  integument  covers  a  horny  albumen,  which 
encloses,  as  in  nux  vomica,  an  orbicular  cavity,  into  which  the  embryo 
reaches  to  about  one-third  the  diameter.  The  radicle  is  marginal, 
short,  cylindrical ;  the  cotyledons  are  broadly  oval,  somewhat  acumi- 
nate, and  about  three-nerved.  Notwithstanding  the  horny  texture 
of  the  albumen,  the  seeds  are  readily  broken  in  an  iron  mortar,  but 
are  diflQcult  to  powder ;  their  taste  is  insipid,  not  bitter. 

When  the  seeds  are  boiled  with  dilute  muriatic  acid,  they  become 
very  soft,  so  that  they  are  readily  mashed  between  the  fingers ;  the 
acid  decoction,  which  is  not  precipitated  by  iodohydrargyrate  of 
potassium,  was  treated  with  an  excess  of  lime,  the  precipitate 
washed  with  cold  water,  dried,  exhausted  with  boiling  alcohol,  and 
the  clear  filtrate  evaporated ;  a  yellowish  mass  was  left  without  the 
slightest  tendency  to  crystallise.  It  had  an  insipid  taste,  and  did 
not  show  the  colour  reactions  of  either  brucia  or  strychnia ;  concen- 
trated sulphuric  acid  decomposed  it  rapidly.  The  seeds,  therefore, 
contain  no  alkaloid. 

In  the  East  Indies,  the  seeds  of  Strychnos  potatortmi^  Linn,  fil.,  are 
used  for  clearing  muddy  water,  under  the  name  of  tettan-kotta,  or 
clearing-nut.  Spach  f  describes  them  as  greyish,  suborbicular,  about 
five  lines  in  size.  Dr.  Waring  X  says  that  they  are  of  a  flattened, 
spherical  form  and  yellowish-grey  colour,  having  the  testa  covered 
with  short,  close  hairs  ;  albumen  horny  and  tasteless.  As  far  as  they 
go,  these  descriptions  agree  with  the  Indian  gum-nuts,  which  I 
ibelieve  to  be  derived  from  Strychnos  potatorum ,  Linn.  fil. 

•  "  HiBtoire  Naturelle  dci  Vfigdtaux."    Phanfirogames,  viii.,  485.    PariB,  1839. 

t  Loc.  cit. 

J  "  rharmacorccia  of  India,"  p.  146.    London,  18C8. 
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According  to  the  Pharmacopoeia  of  India,  these  seeds  are  also 
used  in  native  practice  as  an  emetic  ( Ainslie),  as  a  remedy  in  diabetes 
(Kirkpatrick),  gonorrhoea  (Taleef  Shereef),  etc.  On  what  principle 
the  clearing  action  depends  is  a  matter  of  speculation.  Dr.  O'Shaugh- 
nessy,  at  one  time,  thought  it  was  due  to  an  astringent  principle, 
while  Pereira  *  supposed  it  to  depend  on  the  presence  of  albumen 
and  casein,  and  Guibourt  attributes  it  to  mucilage  or  pectin.  The 
seeds  are  free  from  tannin,-  contain  but  little  albumen,  while,  in  the 
few  experiments  instituted  by  me,  I  could  not  ascertain  the  presence 
of  casein  or  pectin.  A  considerable  proportion  of  a  peculiar  muci- 
lage is  present,  which  does  not  yield  a  very  ropy  solution,  and  is  not 
precipitated  by  alcohol,  acetate  of  lead  or  sesquichloride  of  iron.  If 
vegetable  matter  is  suspended  in  water,  the  turbid  liquid  put  into 
two  glass  vessels,  and  solution  of  this  mucilage  added  to  one,  the 
latter  liquid  will  settle  the  suspended  matter  in  a  short  time,  while 
the  other  remains' turbid  much  longer. 

The  testa  appears  to  offer  obstructions  to  the  absorption  of  water 
by  the  albumen ;  for,  if  the  testa  be  unbroken,  the  seeds  may  be 
immersed  in  cold  water  for  twenty-four  hours,  and  still  retain  their 
hardness;  but,  if  the  testa  is  partly  removed,  or  the  seeds  are 
broken,  the  albumen,  after  twelve  hours'  immersion  in  cold  water, 
becomes  soft  enough  to  be  readily  split  by  the  finger-nail. 

G-elsemium  Sempervirens.  E.  Bartholow.  {Practitioner,  Oct., 
1870,  p.  200.)  The  author  has  published  some  experiments  instituted 
to  determine  the  physiological  action  of  gelsemium  on  the  nervous 
system.  He  finds  that  the  active  principle  of  the  plant,  gelseminate 
of  gelsemia,  being  a  crystalloidal  substance,  is  rapidly  absorbed  into 
the  blood,  and  exercises  a  sedative  action  on  the  nervous  system.  In 
its  physiological  action  gelsemium  corresponds  more  nearly  to  conium 
than  to  any  other  agent. 

Conium  is  a  paralyzer,  but,  unlike  gelsemium,  the  paralysis  com- 
mences at  the  periphery,  and  rapidly  extends  to  the  motor  centre. 
Conium,  like  gelsemium,  does  not  destroy  the  muscular  irritability. 
Gelsemium  impairs  the  sensibility  of  the  sensory  nerves,  which 
conium  does  not.  Both  cause  death  by  asphyxia — paralysis  of  the 
muscles  of  respiration.  In  their  effects  on  the  brain  these  agents 
act  similarly.  Neither  destroys,  per  se,  the  functions  of  the  brain 
consciousness  being  preserved  until  carbonic  acid  narcosis  supervenes. 
Both  produce  dilatation  of  the  pupil  and  blindness ;  but  gelsemium 
more  distinctly  paralyzes  the  third  pair  than  conium. 

The  IVLullem  Plant.  (Pharm.  Journ.,  3rd.  ser.,i.,  365,  from  New  York 
*  Pharm.  Journ.  and  Trans.,  is..,  i78.     1850. 
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Bnig.  Circ.)  The  mullein  (Verhascum  thapsus)  is  a  biennial  plant, 
with  a  straight,  tall,  stout,  woolly,  generally  simple  stem,  occasionally 
with  one  or  two  branches  above,  winged  by  the  decurrent  bases  of  the 
leaves,  and  from  three  to  five  feet  high.  The  leaves  are  alternate, 
oblong,  acute,  rough  and  densely  tomentose  on  both  sides.  The 
flowers  are  a  golden  yellow  colour,  rotate,  nearly  sessile,  and  are 
arranged  in  a  dense,  spiked,  club-shaped  raceme ;  calyx  five-parted 
and  downy ;  corolla  five-lobed,  rotate. 

Mullein  is  common  in  the  United  States,  growing  in  recent 
clearings,  along  the  sides  of  roads,  in  slovenly  fields,  etc.,  flowering 
from  June  to  August.  Some  botanists  consider  it  to  have  been 
introduced  from  Europe.  The  leaves  and  flowers  are  the  parts 
used.  They  have  a  faint,  rather  pleasant  odour,  resembling  that 
of  a  mild  narcotic,  and  a  somewhat  bitterish,  albuminous  taste, 
and  yield  their  virtues  to  boiling  water.  Mullein  is  demulcent, 
diuretic,  anodyne,  and  anti-spasmodic.  The  infusion  is  useful  in 
coughs,  catarrh,  haemoptysis,  diarrhoea,  dysentery,  and  piles.  Its 
diuretic  properties  are  rather  weak,  yet  it  is  very  useful  in  allaying 
the  acridity  of  urine  which  is  present  in  many  diseases.  It  may 
be  boiled  in  milk,  sweetened  and  rendered  more  palatable  by  the 
addition  of  aromatics,  for  internal  use,  especially  bowel  complaints. 
A  fomentation  of  the  leaves  also  forms  an  excellent  local  application 
for  inflamed  piles,  ulcers,  and  tumours.  The  leaves  and  pith  of  the 
stalk  form  a  valuable  cataplasm  in  white  swellings ;  and  infused 
in  hot  vinegar  or  water,  it  makes  an  excellent  poultice  to  be  applied 
to  the  throat  in  cynache  tonsillaris,  cynache  maligna,  and  mumps. 
The  seeds  are  said  to  pass  rapidly  through  the  intestines,  and 
have  been  successfully  used  in  intestinal  obstructions.  They  are 
narcotic,  and  have  been  used  in  asthma,  infantile  convulsions,  and 
to  poison  fish.  The  infusion  may  be  drunk  freely.  The  flowers, 
placed  in  a  well-corked  bottle  and  exposed  to  the  sun,  are  said 
to  yield  an  excellent  relaxing  oil. 

On  the  Time  for  Collecting  the  Leaves  of  Digitalis.  By  F. 
Schneider.  ( Schweiz.  Wochenschr.  f.  Ph.,  and  Amer.  Joicrn.  Pharm. , 
xlii.,  221.)  The  pharmacopcoias  and  text-books  state  that  these 
leaves  should  be  collected  from  the  flowering  plant.  The  author 
had  the  leaves  annually  collected  in  the  Black  Forest  during  the 
latter  part  of  May  or  beginning  of  June,  requiring  always  some 
flowering  stems.  In  appearance  he  had  a  beautiful  drug,  but  rarely 
|could  he  get  a  satisfactory  reaction  by  tannin  and  forrocyanido  of 
)ta.S8inm  in  the  infosion.  In  18G0,  a  botanical  friend,  formerly 
apothecary,  offered  to  supply  digitalis,  which  he  collected  near  the 

H 


98  YEAR-BOOK   OF   PHARMACY. 

end  of  August  and  beginning  of  September,  as  he  had  done  during 
his  long  pharmaceutical  practice,  from  the  rosulate  leaves  of  plants, 
flowering  the  following  year.  The  digitaUs  yielded  a  deeply- 
coloured  infusion,  of  strong  odour  and  taste,  and  gave  with  tannin 
at  once  a  dense  precipitate ;  with  f errocyanide  of  potassium,  after 
twelve  to  fifteen  minutes,  a  strong  turbidity.  The  leaves  should, 
therefore,  be  collected  not  in  the  flowering  season,  but  late  in 
summer. 

Amount  of  Active  Substance  in  Conium  Maculatum.  (Dochen- 
hlattes  der  K.  K.  Gesellschaft  der  Aertzte  in  Wien,  1870,  No.  1.)  In 
an  address  recently  delivered  by  Professor  von  Schroff  to  the 
Society  of  Physicians  in  Vienna,  he  stated  that  his  experiments  have 
led  him  to  the  following  conclusions  : — 

I.  The  unripe  fruit  of  one-year  conium  plants  contains  the 
smallest  amount  of  conia. 

II.  The  unripe  fruit  of  the  two-year  plants  contains  most  conia, 
especially  when  the  development  of  the  fruit  is  advanced,  and  it 
is  near  ripening. 

III.  The  perfectly  ripe  fruit,  which  is  produced  only  by  the 
two  years'  plant,  stands  in  regard  to  its  efiicacy  between  those 
mentioned  above. 

Gingilie  Oil.  (Pharm.  Journ.,  3rd  series,  i.,  226,  from  Jaffna  Neivs.) 
The  gingilie  (Sesanium  Indicum)  is  said  to  be  an  African  plant,  and 
is  supposed  to  have  been  introduced  to  the  West  Indies  by  the  ne- 
groes. It  is  now  pretty  generally  distributed,  and  in  this  country  it 
thrives  admirably  in  the  Newera  Kalawyia  district.  The  plant  is 
cultivated  for  the  seed,  which  yields  a  fixed  oil.  The  method  adopted 
in  Ceylon  of  expressing  the  oil  is  rather  primitive,  and  consequently 
it  possesses  an  unpleasant  flavour  and  a  brown  muddy  colour.  If 
properly  prepared,  the  oil  would  form  a  very  good  substitute  for 
sweet  oil.  The  best  method  of  preparing  the  oil  is  as  follows  : — First 
steep  the  seeds  repeatedly  in  cold  water,  or  boil  them  for  a  short 
time,  till  they  are  divested  of  the  reddish-brown  colouring  matter 
contained  in  the  epidermis  of  the  seeds,  then,  when  the  seeds 
have  become  perfectly  white,  dry  them  in  the  sun,  and  express 
the  oil  in  the  ordinary  way.  The  seed  yields  from  40  to  44  per 
cent,  of  ;i  pale  straw-coloured  oil.  When  thus  prepared,  the  oil 
is  perfectly  devoid  of  smell,  and  may  be  used  for  extracting  the 
perfume  of  the  jasmine,  tuberose,  camomile,  and  yellow  rose.  To 
efi'ect  this,  one  weight  of  the  flowers  should  be  added  to  three 
weights  of  the  oil  in  a  bottle,  which  should  be  corked  and  left  in  the 
sun   for   forty  days,  when  the   oil   will  be  impregnated   with   the 
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perfume  of  the  flowers.  The  gingilie  oil  is  soluble  in  alcohol, 
saponifies  with  alkalies,  solidifies  by  nitric  acid,  and  combines  with 
the  oxide  of  lead.  The  gingilie  oil  is  highly  esteemed  by  Egyptian 
belles  for  its  properties  of  cleansing  the  skin  and  of  imparting 
to  it  a  bloom  and  lustre,  and  also  of  preserving  the  beauty  and  gloss 
of  the  hair.  In  Ceylon  it  is  used  for  similar  purposes.  The  negroes 
also  use  the  seeds  for  making  a  sort  of  beverage  something  like 
coffee,  by  roasting  the  seeds  and  infusing  them  in  water.  The 
commercial  value  of  the  oil  in  England  is  £40  per  ton. 

Magnificent  Fluorescence  of  Peppermint  Oil.  Professor 
Fliickiger.  {Pharm.  Joum.,  3rd  series,  i.,  682.)  50  to  70  drops  of 
peppermint  oil  shaken  with  one  drop  of  nitric  acid,  about  1"2  sp. 
gr.,  turn  faintly  yellowish,  brownish,  and  after  an  hour  or  two, 
exhibit  a  most  beautiful  blue-violet,  or  greenish-blue  colour,  when 
examined  in  transmitted  light.  When  observed  in  reflected  light, 
the  liquid  is  of  a  copper  colour,  and  not  transparent.  If  the  mixture 
is  warmed,  the  green  or  blue  colouration  takes  place  speedily ; 
it  may  also  be  immediately  provoked  by  adding  a  greater  amount  ot 
nitric  acid,  say  1  drop  to  19  or  20  drops  of  the  essential  oil. 

Bisulphide  of  carbon  contributes  in  no  way  to  improve  the  test. 
All  the  various  specimens  of  peppermint  oil  at  the  author's  command 
show  the  same  behaviour,  but  the  blue  or  greenish-blue  hue  exhibits 
very  appreciable  differences,  which  ought  to  be  further  examined  by 
chemists  possessing  authentic  specimens  of  the  oil  under  notice.  A 
very  old  specimen  of  an  originally  excellent  English  oil,  however, 
was  no  longer  coloured. 

The  colour  wliich  peppermint  oil  thus  acquires  is  remarkable 
on  account  of  its  persistency,  for  it  lasts  a  week  or  two,  at  least 
in  cold.  Yet,  unfortunately,  it  appears  not  capable  of  being  applied 
as  a  true  test ;  an  admixture  of  5  per  cent,  of  oil  of  turpentine, 
for  instance,  does  not  at  all  prevent  peppermint  oil  from  assuming 
the  blue  or  green  colour ;  on  the  other  hand,  the  author  has  not  as 
yet  met  with  any  other  oil  partaking  of  the  same  behaviour ;  carven, 
the  more  volatile  portion  of  caraway-oil,  also  acquires  a  slight 
similar  fluorescence,  but  by  no  means  comparable  to  the  above- 
described  as  regards  purity  and  intensity  of  colour. 

Peppermint  oil,  which  has  become  coloured  in  this  way,  is  quickly 
decolourized  if  shaken  with  carbonate  of  calcium ;  granulated  zinc 
likewise  causes  it  slowly  to  turn  brownish.  Spectroscopic  examina- 
tion of  the  coloured  oil  furnishes  no  phenomena  of  particular  iuterest. 
Chromic  acid,  dissolved  in  chloroform,  docs  not  perform  the  same 
reaction  as  nitric  acid. 
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Detection  of  Turmeric  in  Powdered  Rhubarb  and  Yellow  Mustard. 
Dr.  J.  M.  Maisch.  (Ame)\  Journ.  of  Pharm.,  xliii.,  259.)  A  small 
quantity  of  the  suspected  rhubarb  is  agitated  for  a  minute  or  two 
with  strong  alcohol,  and  then  filtered,  chrysophanic  acid  being  spar- 
ingly soluble  in  this  menstrum.  The  brown  yellow  colour  of  the 
filtrate  is  due  to  the  resinous  principles  of  rhubarb  mainly ;  if  adul- 
terated with  turmeric,  the  tincture  will  be  of  a  brighter  yellow  shade  ; 
a  strong  solution  of  borax  produces,  in  both  tinctures,  a  deep  red-brown 
colour.  If  now  pure  hydrochloric  acid  be  added  in  large  excess,  the 
tincture  of  pure  rhubarb  will  instantly  assume  a  light  yellow  colour, 
while  the  tincture  of  the  adulterated  powder  will  change  merely  to  a 
lighter  shade  of  brown  red.  The  test  is  a  very  delicate  one,  and  is 
based  on  the  liberation  of  boracic  acid,  which  imparts  to  curcumine 
a  colour  similar  to  that  produced  by  alkalies,  while  all  the  principles 
of  rhubarb  soluble  in  strong  alcohol  yield  pale  yellow  solutions  in 
acid  liquids.  The  same  test,  applied  in  the  same  manner,  is  also 
applicable  to  ground  mustard  seed.  The  seeds  of  Sinapis  alba  yield 
a  powder  of  a  yellow-grey  colour,  entirely  distinct  from  the  colour 
of  yellow  mustard  met  with  in  the  trade.  Agitated  with  alcohol, 
and  filtered,  a  turbid  solution  is  obtained,  which  assumes  a  bright- 
yellow  colour  on  the  addition  of  the  borax  solution,  and  becomes 
colourless  or  whitish  again  on  being  supersaturated  with  hydro- 
chloric acid.  If  the  mustard  be  coloured  with  turmeric,  the  filtrate 
has  a  yellow  tint,  becomes  brown-red  by  borax,  and  retains  the 
colour  on  addition  of  hydrochloric  acid.  All  the  so-called  yellow 
mustard  of  commerce  which  the  author  has  had  occasion  to  examine, 
whether  ground  in  England  or  in  the  United  States,  contains 
turmeric,  a  practice  which  ought  to  be  discountenanced ;  for  under 
the  yellow  colour  imparted  by  turmeric,  adulteration  of  mustard  may 
be  carried  on  to  an  almost  indefinite  extent,  if  strength  be  supplied 
by  the  addition  of  a  little  capsicum. 

California  Castor  Oil.  The  Marysville  Appeal  has  the  following 
account  of  a  recent  visit  to  the  castor-oil  manufactory  of  Dr. 
M'Daniel,  situate  at  Marysville : — "  Being  a  novice  in  the  prepara- 
tion and  pressing  of  the  castor-bean,  and  the  process  employed  to 
produce  the  pure  oil,  we  were  surprised  at  the  simplicity  of  the 
machinery  and  everything  connected  with  the  modus  ojperaridi.  The 
beans  are  first  subjected  to  a  dry  heat  of  an  hour  or  so  in  a  farnace. 
This  softens  them  and  brings  them  to  that  peculiar  state  required  in 
expeditious  pressing.  They  are  then  taken  out  and  placed  in  a 
screw-press,  run  by  horse-power,  and  capable  of  pressing  betw^een 
80  and  100  gallons  of  oil  per  day.     From  the  press  the  oil  is  con- 
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veyed  into  a  vessel,  and  from  thence  into  a  large  iron  tank  or  boiler. 
In  this  is  placed  60  gallons  of  oil,  and  the  same  amount  of  water, 
the  latter  serving  to  cleanse  the  oil  of  all  impurities.  The  oil  is  then 
boiled  about  an  hour,  and  kept  standing  until  the  next  morning,  when 
the  water  is  drawn  oflf  and  the  oil  transferred  to  the  clarifiers,  which 
are  composed  of  zinc,  and  capable  of  holding  from  60  to  100  gallons 
each.  After  standing  about  eight  hours  in  the  sun,  it  is  taken  out 
and  put  into  cans,  and  is  ready  for  the  market.  Beans  of  a  superior 
quality  are  worth  about  $90  per  ton,  and  100  pounds  are  supposed 
to  produce  5  gallons  of  oil. 

On  the  Circular  Polarization  of  Castor  Oil.  By  0.  Pop  p.  (Arch. 
Pharm.,  2,  cxlv.,  p.  233).  Castor  oil  possesses  the  property  of 
rotating  a  ray  of  polarized  light.  The  amount  of  rotation  was  ob- 
served of  solutions  of  castor  oil  in  absolute  alcohol.  Ten  per  cent, 
solutions  of  pure  Italian  and  Ostend  castor  oils  gave  as  a  mean 
result,  a  direct  deviation  of  10'  to  the  right,  which  gives  as  the 
specific  rotating  power  of  castor  oil  (a)  =  +  12"15°.  This  behaviour 
of  castor  oil  may  be  used  as  a  test  of  its  purity,  although  the  specific 
rotating  power  is  too  small  to  allow  small  quantities  of  adulteration 
to  be  detected.  Castor  oil  also  contains  a  constant  quantity  of 
nitrogen,  which  is  possibly  due  to  the  presence  of  an  alkaloid. 
Popp  is  incHned  to  believe,  that  not  only  the  purging  properties,  but 
also  its  circular  polarization,  are  due  not  to  the  oil  itself,  but  to  the 
presence  of  this  alkaloid. 

On  the  Behaviour  of  Castor  Oil  with  Petroleum  and  Paraffin  Oils. 
Harry  Napier  Draper.  {Ghem.  News,  vol.  xxii.,  p.  162.)  The 
liquids  used  in  these  experiments  were : — 

Petroleum  oil        0*810  sp.  gr. 

Paraffin  oil  0-817  „     „ 

Petroleum  spirit    0710  „     „ 

Each  of  these  dissolves,  at  16"  C.  in  all  proportions,  the  followiEg 

fatty  bodies : — 

Almond  oil.  Theobroma  oil. 

Olive  oil.  Palm  oil. 

Rape  oil.  Cod-liver  oil. 

Linseed  oil.  Lard  oil. 

Sesame  oil.  Cocoa-nut  oil. 

Croton  oil.  Ergot  oil. 

And  as  these  taken  collectively  typify  a  very  largo  series  of  fatty 
oils,  it  may  reasonably  be  supposed  that  there  are  but  few  exceptions 
to  the  rule  of  solubility.  Castor  oil,  however,  forms  a  very  remark- 
able one.     This  oil  which  is,  on  the  one  hand,  separated  from  all 
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others  by  its  complete  solubilitj  in  alcohol  of  sp.  gr.  0'829,  is,  on 
the  other,  so  insoluble  in  the  petroleum  hydrocarbons,  that  the 
addition  of  even  one-half  per  cent,  to  either  paraffin  oil  or  refined 
petroleum  at  16"  C.  causes  turbidity.  At  50°  C.  a  large  quantity  is 
taken  up,  but  separates  immediately  as  the  liquid  cools. 

But  though  castor  oil  is  itself  insoluble  in  the  petroleum  oils,  it 
exercises  itself  a  solvent  action  upon  them,  which  is  remarkable  for 
being  limited  in  a  very  unusual  manner. 

If  castor  oil  be  shaken  with  excess  of  petroleum  spirit  at  16°  C, 
and  allowed  to  rest,  it  will  be  found  to  form  two  layers,  the  upper 
of  which  consists  of  petroleum  spirit  alone,  and  the  lower  of  a  mix- 
ture of  petroleum  spirit  and  castor  oil  in  equal  volumes. 

The  results  of  several  experiments  have  shown  that — 

100  vols,  of  petroleum  spirit  dissolve  100  vols,  of  castor  oil. 
100    „  „  oil  „         67    „ 

100     ,,  paraffin     oil  „         67     ,,  „ 

If  the  hydrocarbons  be  agitated  with  castor  oil  in  any  larger  propor- 
tions than  these,  the  excess  separates,  but  the  increase  in  volume  of 
the  castor  oil  is  always  the  same,  so  that  castor  oil  does  not  affect 
the  separation  of  any  particular  hydrocarbon. 

There  is  no  difference  in  the  behaviour  of  East-India  and  Italian 
castor  oils. 

This  reaction  cannot,  nnfortunately,  be  used  as  a  test  for  the 
presence  of  castor  oil  in  other  oils,  because  the  presence  of  other 
fatty  bodies  in  any  quantity  renders  castor  oil  soluble  in  the  petro- 
leum oils.  It  will,  however,  distinguish  this  series  of  hydrocarbons 
from  benzol,  in  which  castor  oil  is  soluble  in  all  proportions. 

Fontainea  Pancheri.  Dr.  Heckel".  (L'Union  Pharm.,  1870, 
xi.,  359.)  The  author  published  a  detailed  account  of  this  plant, 
which  belongs  to  the  Euj)hoThiacece,  and  is  a  native  of  New  Cale- 
donia. All  parts  of  the  tree  contain  a  bitter  and  caustic  juice,  but 
the  plant  is  chiefly  remarkable  for  a  drastic  oil,  which  may  be 
extracted  from  its  seeds,  and  which  closely  resembles  croton  oil  in 
its  physiological  properties. 

The  Riga  Pine.  M.  Keller,  of  Darmstadt,  writing  in  "  Cosmos," 
says  that  what  is  known  outside  Russia  as  the  Riga  pine,  which  has 
been  praised  for  its  specially  good  qualities,  is  unknown  by  any  dis- 
tinctive appellation  at  Riga,  and  is,  in  fact,  nothing  more  than  the 
ordinary  Finns  sylvestris. 

The  Adulteration  of  Saffron.  D.  Hanbury.  (PJiann.  Journ., 
3rd  series,  i.,  241.)  The  author  directs  attention  to  the  serious  amount 
of  adulteration  to  which  saffron  is  now  subject.     The  sophisticated 
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article,  known  in  commerce  as  Alicante  saffron,  contains  a  quantity 
of  carbonate  of  lime,  whicli  has  been  made  to  adhere  to  the  thread- 
like saffron,  without  in  the  least  altering  its  general  appearance. 
To  ascertain  the  amount  of  earthy  matter  thus  fraudulently  added, 
he  subjected  several  specimens  of  saffron  to  incineration,  each  having 
in  the  first  instance  been  dried  in  warm  air  until  it  ceased  to  lose 
weight.  The  results  indicated  that  while  good  Valencia  saffron 
yields  from  4  to  6  per  cent,  of  ash,  the  Alicante  furnishes  from  12 
to  28  per  cent. 

The  method  of  testing  a  sample  of  saffron  for  earthy  adulteration 
which  he  recommends  is  this  : — Place  in  a  watchglass  a  very  small 
quantity  (say  1  grain)  of  the  saffron,  and  drop  upon  it  8  or  10 
drops  of  water ;  lightly  touch  the  saffron  with  the  tip  of  the  finger, 
so  as  to  cause  the  water  to  wet  it.  If  the  drug  is  free  from  earthy 
matter,  a  clear,  bright-yellow  solution  will  be  immediately  obtained ; 
if  adulterated,  a  white  powder  will  instantly  separate,  causing  the 
water  to  appear  turhid ;  and  if  a  drop  of  hydrochloric  acid  be  now 
added,  a  hrisk  effervescence  will  take  place. 

Saffron  almost  always  contains  a  few  of  the  pale  yellow  stamens, 
accidentally  gathered :  but  the  pollen  from  them,  which  is  detached 
when  the  drug  is  wetted,  but  which  is  minute  in  quantity,  is  easily 
distinguished  from  carbonate  of  lime  by  not  dissolving  when  hydro- 
chloric acid  is  added.  Moreover,  the  form  of  pollen  grains  may  be 
easily  recognised  under  the  microscope. 

The  author  adds  that  an  effectual  method  of  examination  is  to 
scatter  a  very  small  pinch  of  saffron  on  the  surface  of  a  glass  of 
warm  water.  The  stigma  of  the  saffron-crocus  immediately 
expands,  and  exhibits  a  form  so  characteristic  that  it  cannot  be  con- 
founded with  the  florets  of  safflower,  marigold,  or  arnica,  or  with 
the  stamens  of  crocus  itself. 

Mr."  John  Ingham  also  describes  (Pharm.  Journ.,  3rd  series, 
i.,  624),  a  very  impure  sample  of  saffron,  supplied  to  him  by  a  well- 
known  drug  firm.  It  yielded  45  per  cent,  of  mineral  impurity,  and 
also  contained  a  quantity  of  the  crocus  stamens. 

Historical  Notes  on  Radix  Galangae.  D.  Hanbury.  (Jonm. 
Limuuin  Hoc,  JJot.,  xiii.,  20.)  The  drug  known  as  galangal  has 
been  an  object  of  trade  for  many  centuries  between  Europe 
.ind  the  East.  It  is  a  stimulant  and  pungent  aromatic  of  the 
nature  of  ginger,  which  it  might  be  used  to  replace;  but  the 
many  virtacs  ascril^ed  to  it  by  the  ancients  must  be  ignored.  It 
was  apparently  unknown  to  the  Clreeks  and  Romans;  its  intro- 
duction into  Europe  was  dne  to  the  Arabians,  in  whose  writings  it  is 
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reqnently  mentioned,  being  an  ingredient  of  the  compound  medi- 
cines  then  in  use.  This  is  as  early  as  the  tenth  and  eleventh 
centuries ;  in  the  fifteenth  century  it  was  already  in  common  use  in 
Europe.  In  1563  it  was  first  pointed  out  that  there  are  two  kinds 
of  galangal,  the  smaller  kind  or  radix  galangcB  miyioris,  obtained  from 
China,  and  the  larger  kind  from  Java.  The  latter,  the  Aljpinia 
galanga,  Willd.,  is  not  known  in  Europe  ;  the  former,  named  by  Dr. 
Hance  Aljpinia  qfficinarum,  is  alone  seen  in  European  commerce.  It 
is  used  to  a  considerable  extent  in  the  East  as  a  substitute  for 
ginger.  Considerable  quantities  are  annually  sold  in  London,  bat 
entirely  for  shipment  to  the  Continent,  a  large  quantity  being  con- 
sumed in  Russia.  It  is  used  by  brewers,  and  also  for  the  purpose 
of  giving  an  aromatic  flavour  to  vinegar.  By  the  Tartars  it  is  used 
as  a  tea,  and  in  some  places  as  a  cattle  medicine.  During  last  year 
2300  cwt.  were  exported  from  China. 

The  Medicinal  Properties  of  the  Cocoa-Nut.  (By  JohnB.  Jack- 
son, A.L.S.  (Pharm.  Journ.,  3rd  series,  ii.,  24.)  The  cocoa-nut 
{Cocos  nuciferay  L.)  is  a  well-known  economic  plant,  and  is  exten- 
sively cultivated  in  tropical  countries.  It  is  estimated  that  in 
Travancore  alone  there  are  ten  million  of  these  trees  growing.  The 
fruits  are  a  most  important  article  of  food  in  the  countries  where 
they  grow,  while  the  oil  and  the  fibre  of  the  husk — known  as  coir — 
are  valuable  articles  in  British  commerce. 

The  cocoa-nut  is  not  a  recognised  medicinal  plant  in  European 
practice,  though  the  oleine  obtained  by  pressure  from  the  crude  oil 
and  refined,  has  been  used  as  a  substitute  for  cod-liver  oil,  experi- 
ments having  shown  that  its  effect  in  increasing  the  weight  of  the 
body  is  almost  equal  to  that  of  the  latter,  but  that  its  continued 
use  is  apt  to  disturb  the  digestive  organs  and  produce  diarrhoea. 
The  crude  oil,  as  brought  into  England,  is  obtained  by  boiling  and 
pressing  the  white  kernel  or  albumen.  While  in  a  fresh  state,  and 
in  a  liquid  form,  this  oil  is  of  a  pale  yellow  colour,  and  almost  with- 
out smell ;  it  is  much  used  in  cookery  by  the  natives,  but  becomes 
partially  solid  and  turns  rancid  before  it  arrives  in  this  country, 
where,  for  the  purposes  of  the  candle-maker,  the  stearine  or  solid  fat 
is  separated  from  the  fluid.  Cocoa-nut  oil  is  said  to  be  useful  in 
strengthening  the  growth  of  the  hair. 

The  milk  of  the  cocoa-nut  is  more  important  to  the  natives  in  a 
medicinal  point  of  view  than  the  oil ;  in  India  they  use  it  as  a  puri- 
fier of  the  blood,  and  we  have  heard  from  many  an  English  resident 
in  our  eastern  possessions,  that  it  is  not  only  an  excellent  medicine 
for  the  purpose,  but  that  nothing  can  possibly  be  more  refreshing  to 
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a  thirsty  traveller  under  a  tropical  sun  tlian  a  good  draught  of  fresh 
cocoa-nat  milk.  As  we  obtain  it  in  this  country,  it  has  not  only  lost 
its  freshness  and  fine  flavour,  but  has  also  lost  its  medicinal  pro- 
perties. When  quite  fresh  it  has  been  employed  successfully  by 
English  doctors  in  India  in  cases  of  debility  and  incipient  phthisis, 
and  it  also  forms  an  excellent  substitute  for,  if  indeed  it  is  not  pre- 
ferable to,  cows'  milk  for  tea  and  coffee.  In  large  doses,  however,  it 
is  said  to  act  as  a  purgative,  and  on  this  account  has  been  recom- 
mended in  Heu  of  castor  oil  for  those  who  cannot  overcome  the 
nausea  arising  from  the  latter.  In  the  Fiji  Islands  the  milk  is  very 
extensively  used,  but  it  has  been  supposed,  with  how  much  truth  we 
are  not  able  to  say,  that  the  continued  use  of  it  predisposes  to  the 
dropsical  complaints  which  are  said  to  prevail  in  those  islands. 

The  toddy  or  wine  which  is  obtained  from  the  flower-spikes  is 
described  as  being  very  refreshing  and  delicious,  taken  before  sun- 
rise ;  it  is  given  by  the  native  doctors  in  cases  of  consumption,  and 
if  taken  regularly  it  is  said  to  be  an  excellent  medicine  for  delicate 
persons  suffering  from  habitual  constipation. 

Palm  Oils  of  Commerce.  P.  Guyot.  (Chem.  Neics,  xxi.,  300.) 
Palm  oil  is  obtained  from  the  fruit  of  the  Avoira  or  Ch'ocro  palm-tree 
{Elais  quineensis) ,  growing  on  the  coast  and  also  in  the  interior 
of  Guinea.  It  yields  two  kinds  of  oil,  viz.,  a  white-coloured,  butter- 
like substance,  extracted  from  the  kernel  of  the  fruit,  and  chiefly 
used  by  the  natives  as  food ;  the  point  of  fusion  of  this  oil  is  stated 
to  be  rather  high.  The  other  kind  is  extracted  from  the  fibrous 
sarcocarpon  surrounding  the  fruit ;  at  the  prevailing  temperature  of 
its  native  country,  this  oil  is  fluid,  but  in  Europe  it  has  the  con- 
sistency of  butter ;  its  colour  is  yellowish  orange,  and  its  smell  is 
very  much  like  that  of  violet  flowers ;  it  is  insoluble  in  cold  as  well 
as  boiling  water,  slightly  soluble  in  alcohol,  and  very  soluble  in 
ether.  The  author  gives  in  a  tabulated  form  the  results  of  the 
action  of  different  reagents  upon  the  oil  alluded  to,  and  some  of  the 
commercial  varieties  thereof,  as  imported  from  other  countries,  where 
the  oil  is  obtained  either  from  the  same  or  some  other  kind  of  palm- 
tree.  The  action  of  the  reagents  alluded  to  (sulphuric  and  nitric 
acids,  ammonia,  chloride  of  zinc,  protochlorido  of  tin,  pernitrate  of 
Tn(;rcury,  and  liver  of  sulphur)  is  not  sufficiently  characteristic  to 
be  Hpccifically  quoted  here  ;  and  this  is  the  less  necessary  because, 
us  the  author  also  states,  adulteration  of  these  oils  would  not  be 
practised  in  the  country  whence  they  are  exported,  and  certainly  not 
in  Europe,  unless  it  were  done  in  a  very  wholesale  manner,  and 
with  the  application  of  very  inferior  fats.     The  complete  solubility 
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in  ether* is  a  sufficient  test  of  purity ;  the  colouring  matter  is  readily 
destroyed  when  desired. 

Sabadilla.  A.  Ernst.  (Pharm.  Journ.,  3rd.  series,  i.,  513). 
At  the  meeting  of  the  Linnean  Society,  held  Dec.  15th,  a 
paper  was  read  on  sabadilla  (Asagrcea  officinalis,  Lindl.,  Sahadilla 
officinarum,  Mandt.)  from  Caracas,  by  A.  Ernst.  The  writer 
remarked  that  it  does  not  appear  to  be  generally  known  that 
a  considerable  quantity  of  sabadilla  is  exported  from  Caracas 
and  Venezuela,  amounting  to  from  3000  to  3500  quintals  annually ; 
almost  the  whole  being  sent  to  Hamburg.  The  plant  is  a  very  com- 
mon one  by  the  roadsides  in  Caracas,  but  the  greatest  part  of  the 
drug  comes  from  the  hilly  regions  in  the  south,  where  it  grows  at  an 
elevation  of  from  3500  to  4000  ft.  It  was  originally  discovered  in 
the  Mexican  Andes,  and  is  not  known  elsewhere.  Although  not 
mentioned  by  Humboldt,  it  is,  however,  apparently  indigenous  in 
Venezuela.  It  flowers  in  August  and  September,  while  Humboldt 
was  there  in  the  dry  season ;  and  it  is  besides  very  local  in  its  distri- 
bution. The  writer  bases  his  belief  in  its  being  indigenous  on 
several  circumstances.  In  the  first  place  the  spots  where  it  grows 
are  the  most  unlikely  for  it  to  have  been  planted ;  and  it  has  no 
special  means  of  easily  spreading  its  seeds.  There  is  no  record  of 
its  introduction ;  yet  it  was  known  long  before  the  seeds  were  first 
exported  by  German  druggists.  The  Caracasian  form  differs 
slightly  in  the  width  of  the  leaves  and  a  few  other  characters  from 
the  typical  A.  officinalis,  of  Mexico,  and  might  be  called  A.  Garacasana, 
but  the  writers  did  not  consider  it  specifically  distinct.  The  bulbs 
contain  numerous  raphides  of  oxalate  of  lime. 

In  the  discussion  which  followed,  the  President  (Mr.  Bentham) 
agreed  with  the  writer,  that  there  was  not  sufficient  ground  for 
forming  the  Caracasian  sabadilla  into  a  distinct  species,  especially 
as  Lindley's  description  was  drawn  from  dried  sp^umens.  Mr. 
Hanbury  regretted  that  the  writer  had  not  accompanied  his  paper 
with  specimens  of  the  plant.  He  said  it  was  a  mistake  to  suppose 
that  pharmacologists  are  not  aware  that  the  drug  is  exported  from 
Venezuela.  The  fact  is  mentioned  by  Fliickiger,  of  Berne  ;  while 
Berg  and  Schmidt  even  mention  the  difference  between  the  two 
varieties. 

Medicinal  Ferns.  {Pharm.  Journ.,  3rd  series,  i.,  181.)  M.  C. 
Cooke. 

Ferns  have  been  rather  extensively  employed  in  medicine,  and 
some  of  them  have  acquired  considerable  reputation;  but  it  is 
doubtful  whether,  with  two  or  three  exceptions,  they  are  of  any 
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real  valae.  Some  are  probably  inert,  others  only  possess  properties 
which  are  more  highly  developed  in  other  substances.  On  the 
whole,  ferns  are  by  no  means  important  remedial  agents,  and  their 
enumeration  is  more  matter  of  curiosity  than  suggestive  of  value. 
The  present  list,  though  long,  is  probably  imperfect,  at  least  it 
contains  the  most  important  and  popular  species. 

Acrostichum  Huacsaro,  Ruiz.  The  rhizome  of  this  species  is 
employed  in  Peru  as  "middling  calaguala,"  "  cordoncillo "  or 
"huacsaro."     It  is  substituted  for  the  genuine  "  calaguala." 

Adiantum  JEthiop{cu7)i,  Linn.  This  is  a  Cape  species.  An  infu- 
sion is  sometimes  used  as  an  emollient  in  coughs  and  diseases  of  the 
chest.  A  syrup  is  also  prepared  from  it.  The  Basuto  Kafirs,  who 
call  it  "  ma-o-ru-metsoo,"  employ  its  caudex  in  the  shape  of  decoc- 
tion for  promoting  parturition. 

Adiantum  caudafum,  Linn.  An  infusion  is  employed  in  the 
Mauritius  as  a  diaphoretic  and  instead  of  tea.  In  some  parts  of 
India  it  forms  a  portion  of  the  "hunsraj  "  of  the  bazaars,  which 
is  used  as  an  astringent  and  aromatic. 

Adiantum  concinnum,  Kth.  "  Culantrillo,"  or  "jarabe  de  culan- 
trillo,"  is  much  used  in  the  Caracas  in  pectoral  diseases,  and  said 
to  purify  the  blood.  Six  ounces  of  the  fronds  are  macerated  in  a 
gallon  of  hot  water  for  twenty-four  hours,  then  evaporated  to  a 
proper  consistence  and  filtered. 

Adiantum,  fragile,  Sw.  Named  by  Lunan  as  medicinal.  Browne 
says  all  the  species  of  Adiantum  are  light  subastringent  vulneraries, 
and  may  be  administered  with  great  propriety  in  all  relaxations  and 
weaknesses  of  the  fibres,  in  prurient  consumptions  and  in  the  ulcer- 
ated or  relaxed  state  of  the  glands,  especially  those  of  the  breast,  as 
well  aa  in  most  cutaneous  diseases. — Lunan,  Hort,  Jam.,  i.,  p.  475. 

AdioAitum  lunulatum,  Spr.  The  "hunsraj,"  or  "  mobarkha,"  of 
the  Hindoos  has  been  referred  to  this  species.  It  is  employed  in 
India  for  similar  purposes  to  the  maiden-hair  of  Europe,  which 
latter  is  known  under  the  name  of  "  gool-i-mairam."  Several  other 
species  are  either  mixed  with  this  or  substituted  for  it  under  the 
same  vulgar  name. 

Adiantum  pedatum,  Linn.  "  Canadian  maiden-hair."  This  is 
said  to  be  the  most  esteemed  Bort  of  maiden-hair,  being  more 
aromatic  than  the  European  maiden-hair.  It  was  formerly  more 
f-mployed  than  at  present  as  a  pectoral  in  chronic  catarrhs.  Many 
i  magi  nary  virtues  have  been  ascribed  to  this  as  well  as  other  ferns. 

Adiantum  trapedforme,  Linn.  "Mexican  maidon-hair."  One  of 
the  numerous  species  which  have  been  employed  for  virtues  which 
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they  were  supposed  to  possess  in  common  with  the  true  maiden-hair 
of  Europe.     It  is  probably  of  little  or  no  value. 

Adiantum  venustum,  Don.  This  is  another  fern  said  to  yield  a 
portion  of  the  "  hunsraj  "  of  Indian  bazaars.  Considered  astrin- 
gent and  aromatic,  also  emetic  in  large  doses,  besides  which  it  is 
said  to  be  tonic  and  febrifuge.     Employed  in  Lahore,  Kashmir,  etc. 

Adiantum  villosum,  Linn.  One  of  the  species  mentioned  by 
Lunan.  Piso  is  said  to  have  recommended  it  for  expectorating  tough 
phlegm. — Lunan,  Hort.  Jam.,  i.,  p.  474. 

Aspidium  coriaceum,  Sw.  Bouton  states  in  his  "  Medicinal  Plants 
of  the  Mauritius,"  that  a  decoction  of  this  fern  is  employed  in  the 
treatment  of  tambave ;  a  few  cups  of  this  are  given  during  the  day, 
and  the  residuum  left  afber  the  decoction  is  used  as  a  lotion  for 
bathing  the  neck,  breast,  and  back  of  the  patient  at  intervals. 

Asplenium  Adiantum-nigrum,  Jjinn.  "Black  spleenwort."  The 
medicinal  properties  of  this  fern  have  been  extolled  by  various  old 
authors,  but  its  use  is  unknown  in  modern  practice.  Bay  sums  up 
a  catalogue  of  diseases  in  which  it  is  supposed  to  be  beneficial. 

Asplenium  nidus,  Jjinu.  The  tender  fronds  of  this  species  are  cut 
into  pieces  in  the  Mauritius,  and  form  a  decoction  Which  is  said  to  be 
an  excellent  depurative.  The  rhizome  is  also  boiled  for  coughs. 
Boughton  thinks  that  this  is  the  Ceterach  mentioned  by  Dr.  Chapotin 
as  employed  in  Madagascar. 

Asplenium  radiatum,  Sw.  According  to  Dr.  Birdwood,  the  "  mor- 
punkhee  "  of  the  Hindoos  belongs  to  this  species.  It  is  employed 
locally  in  medicine,  but  its  virtues  are  not  specially  recorded  by  him. 

Asplenium  Buta-muraria,  Linn.  "Wall  rue."  Lightfoot  says 
that  this  fern  was  at  one  time  sold  as  an  expectorant  and  deobstruent. 
It  was  one  of  the  species  employed  as  a  substitute  for  maiden-hair. 

Asplenium  Trichomanes,  Linn.  According  to  Lightfoot,  this  fern 
was  formerly  used  as  an  expectorant  by  the  peasantry  of  Scotland. 
This  is  another  of  the  many  substitutes  for  the  true  maiden-hair, 
now  fallen  into  disrepute.     It  is  the  "  myle  conday  "  of  the  Tamils. 

Athyrium  Filix-femina,  Bernh.  The  rhizome  of  this  fern  has  been 
used  as  a  substitute  for  that  of  the  male-fern,  and  the  same  virtues 
as  an  anthelmintic  have  been  ascribed  to  it.  It  is  now  generally 
admitted,  however,  that  these  virtues  were  more  supposititious  than 
real,  and  it  has  ceased  to  be  employed. 

Balantium  cJirysostrichum,  Hassk.  Affords  the  "  pakoe  kidang  "  of 
Java.  The  hairs  are  thicker,  long,  and  less  soft  and  silky  than  those 
of  the  "penawar  jambie  "  of  Sumatra,  but  are  similarly  employed. 
Some  of  these  fern  products,  consisting  of  shining  brown  hairs,  have 
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been  imported  into  this  country,  but  never  came  into  use.  See 
notice  by  Mr.  Hanbury  in  Pharmaceutical  Journal  for  November, 
1856. 

Blechnum  horeale,  Sw.  "  Hard  fem."  The  rhizome  had  formerly 
the  reputation  of  being  aperient  and  diuretic,  but  has  long  since 
ceased  to  be  employed.     Its  virtues  were  doubtless  imaginary. 

Botrycliium  cicutarium,  Sw.  Is  fancied  by  the  inhabitants  of  St. 
Domingo  to  be  an  alexipharmic. 

Botrycliium  lunaria^  Sw.  "Moonwort."  Magical  properties  have 
been  assigned  to  this  fern.  Gerarde  says,  "  It  is  singular  to  heale 
green  and  fresh  wounds.  It  hath  been  used  among  the  alchymists 
and  witches  to  doe  wonders  withall,  who  say  that  it  will  loose  lockes, 
and  make  them  to  fall  from  the  feet  of  horses  that  grase  where  it 
doth  grow,  and  hath  been  called  of  them  '  martagon,'  whereas  in 
truth  they  are  all  but  drowsie  dreams  and  illusions ;  but  it  is  singular 
for  wounds  as  aforesaid."     Ray  commends  its  virtues  in  dysentery. 

Ceterach  officinarum,  Willd.  "  Rusty  spleenwort."  Is  still  em- 
ployed in  Tunis  and  other  parts  of  North  Africa,  as  well  as  in 
Turkey.  It  was  the  cetherak  of  the  Persians.  At  one  time  it  was 
strongly  recommended  in  this  country  in  jaundice  and  diseases  of 
the  spleen. 

Cihotium  Barometz,  Sw.  Yields  the  "  penawar  jambie "  of 
Sumatra.  It  is  a  similar  substance  to  "pulu,"  and  employed  for 
like  purposes.  This  is  the  Scythian  lamb  of  old  writers,  of  which 
such  marvellous  stories  were  told. 

Gibotium,  glaucum,,  Hook,  et  Am. ;  C.  Ghamissoi,  Kaulf ;  C.  Men- 
xiesii,  Hook.  "Pulu."  All  these,  if  really  distinct,  are  natives  of 
the  Sandwich  Islands,  and  yield  the  substance  called  "  pulu,"  which 
is  the  silky  hair  found  clothing  the  rhizome  and  lower  portion  of  the 
stalk  or  stipes.  It  has  been  recommended  as  a  styptic.  For  far- 
ther particulars,  consult  Fharm/iceutical  Journal,  2nd  series,  vol.  i., 
p.  501. 

Davallia  tenuifolia,  Sw.  In  the  Mauritius  this  forms  the  basis  of 
the'compound  remedies  used  by  empirics  for  tambave,  and  is  often 
administered  internally  in  decoction  without  any  admixture,  and  also 
in  the  form  of  a  lotion  and  bath. 

Udminihodachys  dulcis,  Kaulf.  This  fern,  Dr.  Lindley  states,  is 
regarded  in  the  Moluccas  as  a  slight  aperient ;  it  is  used  as  a  pot- 
herb, and  its  yonng  shoots  as  asparagus. 

Ladrea  athwmantica,  Moore.  Found  growing  on  «xr:issy  lulls  and 
in  moist  places  neaa:  Port  Natal.  The  Zoolu  Kulirs,  \viit»s  Dr. 
I'appe,  who  know  it  by  the  name  of  "  uncomocomo,"  use  it  as  a 
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vermifuge ;  and  its  caudex,  given  in  the  form  of  powder,  infusion, 
or  electuary,  has  been  proved  to  be  excellent  in  helminthiasis,  and 
especially  in  the  cure  of  the  tape-worm. 

Mohria  tlmrifracja^  Sw.  Grows  abundantly  on  the  Cape  Moun- 
tains, Cape  of  Good  Hope.  When  bruised,  it  smells  of  olibanum. 
In  some  parts  of  the  colony,  Dr.  Pappe  states  that  the  dry  leaves 
are  pulverized  and  made  with  fat  into  an  ointment,  which  is  cooling 
and  very  serviceable  in  burns  and  scalds.  The  vernacular  name  is 
*' brand-boschjes." 

Nephrodium  Filix-mas,  Rich.  "Male- fern."  This  is  one  of  the 
few  ferns  which  continue  to  maintain  their  character  and  position 
for  their  remedial  properties.  The  rhizome  of  the  male-fern  has 
risen  rather  than  fallen  in  estimation  as  an  anthelmintic,  and  as 
such  finds  a  place  in  pharmacopoeias  and  in  regular  practice. 

NotJiochlcena  piloselloides,  K.siu\t  Has  been  employed  in  India  to 
subdue  sponginess  in  the  gums,  according  to  Dr.  Lindley ;  but 
whether  still  in  use  we  have  no  evidence. 

Ophioglossum  ovatum,  Sw.  This  fern,  in  the  Mauritius,  enters 
into  the  composition  of  a  popular  remedy  given  in  tambave. 

Opldoglossum  vulgatum,  Linn.  "Adder's. tongue."  "The  leaves 
of  adder's-tongue,"  writes  Gerarde,  "  stamped  in  a  stone  mortar,  and 
boiled  in  oyle  olive  unto  the  consumption  of  the  juice,  and  untill  the 
herbes  be  dry  and  parched,  and  then  strained,  will  yield  a  most 
excellent  greene  oyle,  or  rather  a  balsame  for  greene  wounds,  com- 
parable to  oile  of  St.  John's  wort,  if  it  do  not  farre  surpasse  it  by 
many  degrees ;  whose  beauty  is  such,  that  very  many  artists  have 
thought  the  same  to  be  mixed  with  verdigrease. 

"  For  them  that  are  with  newts  or  snakes  or  adders  stung, 
He  seeking  out  an  herb  that's  called  adder's-tongue, 
As  nature  it  ordain'd  its  own  like  hurt  to  cure, 
^  And  sportive  did  herself  to  niceties  inure." 

Osmunda  regalis,  Linn.  "Royal  fern."  A  native  of  Europe. 
The  rhizome  was  formerly  employed  medicinally,  but  seems  to  be  of 
little  or  no  value.  It  is  affirmed  to  be  tonic  and  styptic,  and  to 
have  been  serviceable  in  cases  of  rachitis. 

Polypodium  calaguala,  Ruiz.  According  to  Ruiz,  the  rhizome  of 
this  species  constitutes,  in  Peru,  the  "  genuine  calaguala,"  or 
"  ccallahuala,"  or  "  slender  calaguala."  It  is  said  to  possess 
deobstruent,  sudorific,  diuretic,  anti- venereal,  and  febrifuge  virtues, 
and  is  frequently  used  to  thin  the  blood,  promote  perspiration,  and 
to  mitigate  rheumatic  and  venereal  pains. 
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Polypodium  crassifoUum,  Linn.  The  rhizome  of  this  species  is 
called  "thick  calaguala,"  "pnnta-puntu,"  or  "  deer's-tongue."  It 
is  employed  in  Peru  in  the  same  manner  and  for  the  same  pur- 
poses as  the  "genuine  calaguala." 

Pohjpodium  phymatocles,  Linn.  This  is  the  "  male-fern,"  or 
"fougere  male"  of  the  Mauritius.  A  decoction  of  the  stems  is 
used  as  an  aperient  and  refrigerant.  Mixed  with  barley  and  milk, 
it  forms  a  beverage  often  recommended  by  doctors  after  inflam 
matory  diseases. 

Polypodium  vulgare,  Linn.  "  Common  polypody."  This  common 
European  fern  was  at  one  time  in  high  repute.  A  decoction  of  the 
fronds  was  formerly  administered  to  children  for  worms,  cold,  and 
whooping-cough.  The  ancients  attributed  many  virtues  to  this 
plant, — Dioscorides,  for  limbs  out  of  joint,  and  chaps  between  the 
fingers ;  Pliny,  for  chaps  on  the  toes ;  and  others,  to  purge  melan- 
choly.    It  is  the  "  rheum- purging  polypody  "  of  Shakespeare. 

Pteris  aquilina,  Linn.  "  Common  Bracken."  Native  of  Europe. 
The  rhizome  is  said  to  be  astringent  and  anthelmintic.  Lindley  says 
that  it  has  been  used  with  some  success  as  a  substitute  for  hops. 
Its  esculent  qualities  must  be  very  poor,  although  it  is  said  to  be 
sometimes  eaten.  The  ancients  used  rhizomes  and  fronds,  in  decoc- 
tion, in  chronic  disorders  arising  from  obstructions  of  the  viscera 
and  spleen.  It  is  sometimes  employed  abroad  in  dressing  and  pre- 
paring kid  and  chamois  leather. 

ScolopeudriuDi  vuhjare,  Sm.  "Hart's-tongue."  Old  herbalists 
seem  to  have  had  great  faith  in  this  fern.  Lightfoot  says  that  in 
Scotland  it  was  used  by  the  country  people  for  burns  and  scalds ; 
and  Ray  writes  of  it  as  applied  in  the  form  of  ointment  to  wounds 
and  ulcers.  In  France  it  is  employed  as  an  astringent  in  diarrhoea 
and  haemorrhage. 

Undetermined  Indian  Ferns.  Several  fern  products  employed  in 
India  have  been  enumerated,  but  at  present  without  accurate  identi- 
fication. Amongst  these  are  "  isltoolikundrion,"  a  species  of  Scolo' 
pendrium;  "  doonditarus,"  a  species  of  Bryoptcris ;  "  surklius  "  or 
"  bitarus,"  probably  a  species  of  P^cr/s;  and  "  bisfaij,"  or  "  buloo- 
kunbooD,"  which  is  referred  to  a  species  of  Polypodinm. 

The  Development  of  Ergot.  M.  C.  Cooke.  {Pharm.  Jcmrn.,  3rd 
series,  i.,  702).  The  author  writes  as  follows  respecting  our  present 
knowledge  of  this  subject: — We  will  say  nothing  of  the  ditference 
of  opinion  as  to  the  ergot  itself  being  a  transformation  of  the 
germen,  or  a  parasite  of  the  germen,  but  start  at  ouco  with  the 
Secale  cornutum^  as  the  first  stage.      lu  this  condition  it  is  called  by 
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botanists  a  sclerotium,  and  this  particular  one  is  Sclerotium  clavu.9. 
What  is  to  be  understood  by  a  Sclerotium?  is  a  very  natural 
question  to  suggest  itself.  It  will  not  do  to  pass  it  as  a  generic 
name,  since  it  has  no  value  as  a  genus,  and  even  were  it  not  so, 
the  answer  would  be  insufficient.  Fungi  are  known  to  be  developed 
in  the  majority  of  instances,  from  certain  root-like  filaments  called 
mycelia.  Sometimes  these  filaments  are  very  much  compacted,  and 
in  the  present,  and  some  allied  instances,  assume  the  form  of 
a  compact  cellular  mass  called  a  sclerotium.  So  that  a  sclerotium 
is,  in  fact,  a  compact  mycelium,  a  sort  of  bulbous  mycelium,  of 
variable  shape.  Such  is  ergot.  Whether  produced  on  wheat,  rye 
or  the  grasses,  this  sclerotium  differs  very  little  in  form,  being 
horn-shaped,  whilst  other  kinds  of  sclerotium  are  spherical,  discoid 
or  irregular. 

The  earliest  condition  of  this  species  is  manifested  by  the  presence 
of  a  thick  gummy  matter  on  the  spikes  of  corn  or  grass,  and 
this  contains  granules.  During  the  growth  of  the  sclerotium  it  is 
invested  by  a  coating  described  in  detail  by  Professor  Quekett, 
in  a  memoir  devoted  by  him  to  this  subject.  What  the  relation 
is  between  the  gummy  matter  and  the  sclerotium  and  its  coating 
is  uncertain,  unless  it  be  accepted  that  the  sclerotium  is  developed 
ultimately  from  the  base  of  a  spermogone,  which,  in  the  first 
instance,  exuded  spermatia  in  the  aforesaid  gummy  mass.  The 
coating  was  considered  a  distinct  fungus,  parasitic  on  the  ergot, 
by  Quekett,  and  called  by  him  Ergotetia  abortifaciens,  whilst 
Berkeley  retained  it  in  Oiclium,  with  the  same  specific  name.  It 
is  now  regarded  as  the  spermatiferous  condition  of  the  complete 
fungus.  Quekett  describes  this  coating  as  consisting  of  minute 
bodies,  which  are  seen  separated  from  each  other,  when  they  are 
removed  from  the  ergot,  but  when  viewed  in  their  natural  situation 
they  are  occasionally  united  by  their  extremities  forming  short 
moniliform  filaments,  technically  "  Sporidia  (spermatia)  elliptical, 
moniliform,  finally  separating,  transparent,  and  containing  seldom 
more  than  one,  two,  or  three  well-defined  (greenish)  granules."* 

Another  view  taken  of  the  relations  of  the  sclerotium  with 
other  fungi  is,  that  the  species  of  Fusarium  described  by  Nees, 
under  the  name  of  Fusarium  heterosporium,  produces,  in  its  sup- 
posed spindle-shaped  spores,  the  spermatia,  and  that  the  simple 
bodies  produced  on  the  sclerotium  (the  Ergotetia  of  Quekett,  and 
Oidium  of  Berkeley)  are  the  conidia  of  the  fungus  ultimately 
developed  from  the  ergot.  Never  having  had  the  opportunity  of 
*  E.  J.  Quekett,  "  On  Ergot  of  Eye,"  etc,  Linn.  Trans.,  vol.  xviii.,  p.  453. 
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watching  the  growth  of  the  ergot  carefully,  we  shall  not  venture 
an  opinion  on  the  identity  of  all  the  bodies  supposed  to  be  connected 
with  the  reproduction  of  this  species,  and  called  hj  numerous  names. 

The  ultimate  stage  consists  in  the  growth  of  little  stalked  bodies 
with  rounded  heads  from  and  upon  the  sclerotium.  If  ergot  of  rye, 
wheat,  etc.,  be  slightly  covered  with  soil  in  spring  (Marcher  April), 
and  kept  moderately  moist  with  rain-water,  in  the  course  of  time 
a  crop  of  these  stalked  bodies  will  be  produced,  but  patience  is  quite 
necessary,  for  six  months  may  be  required  for  their  growth.  These 
are  the  Godyceps  purpurea,  or  Claviceps  purpurea,  by  which  name 
the  whole  of  the  forms  of  this  polymorphous  fungus  should  be 
called.  Hence  we  have  the  stroma,  or  compact  mycelium  (scle- 
rotium), conidia,  spermatia,  and  finally  the  ascophores  containing 
the  sporidia,  and  all  appertaining  to  Claviceps  purpurea,  Tulasne. 

The  ascophores,  or  stalked  bodies  with  globose  purplish  heads, 
are  minute  and  delicate,  several  of  them  being  often  produced  upon 
the  same  sclerotium.  The  globose  head  is  the  fruit-bearing  portion. 
Numerous  cells,  with  distinct  walls  (perithecia)  are  immersed  in 
the  substance  of  the  head.  Each  of  these  cells  contains  a  mass  of 
long,  narrow,  cylindrical,  transparent  sacs  termed  asci,  which  are 
thickened  at  their  apices.  Each  ascus  encloses  eight  hair-like 
sporidia,  flexuous  and  delicate,  slightly  attenuated  towards  each 
end.  This  is  the  final  and  highest  development  which  the  fungus 
attains.  A  closely  allied  species  is  found  on  the  sclerotium  of  reeds, 
and  another  on  the  sclerotium  of  Eleocharis ;  the  latter,  as  far 
as  we  are  aware,  never  having  been  found,  except  as  a  sclerotium, 
in  Britain. 

This  is  a  brief  and  rapid  survey  of  the  stages  in  the  history  of 
ergot.  It  would  be  an  interesting  and  probably  instructive  experi- 
ment, for  those  who  are  only  acquainted  with  Secale  cornutum 
as  one  of  the  articles  of  materia  medica,  just  to  follow  the  plan 
we  have  indicated,  and  try  the  cultivation  of  the  sclerotium.  It 
is  possible  that  the  examination  of  the  fresh  condition  of  the 
Claviceps,  under  the  microscope,  may  reveal  a  phase  of  vegetable 
life  before  unknown  to  them.  Even  as  a  mere  curiosity,  and  nothing 
more,  the  labour  is  but  little  that  is  reqnu'ed  to  grow  the  ergot- 
fungus,  and  should  this  bo  successful,  an  effort  might  be  made 
to  dovclopo  the  kindred  species  from  the  ergot  which  is  so  common 
on  Eleocharis ;  the  success  of  the  latter  effort  would  add  a  third 
species  of  Glwviceps  to  the  British  list,  and  this  would  bo  some 
reword  for  the  trouble  expended. 
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PHARMACEUTICAL  CHEMISTRY. 

The  Chemical  Nomenclature  of  the  Pharmacopoeia.  Professor 
Attfield.  (Pharm.  Journ.,  3rd  series,  i,  801,  822.)  In  this  paper, 
which  was  read  at  a  crowded  meeting  of  the  Pharmaceutical  Society, 
on  April  5, 1871,  the  author  discusses  those  changes  which  are  neces- 
sary, ia  order  to  bring  the  Pharmacopoeial  names  of  chemical  sub- 
stances into  better  accordance  with  the  present  state  of  chemical 
science.  In  doing  so,  he  gives  a  succinct  account  of  the  rise  and  pro- 
gress of  scientific  chemical  nomenclature.  As  this  article  is  likely 
to  excite  considerable  interest  among  pharmaceutists,  we  give  it 
entire  together  with  an  abbreviated  hst  of  the  proposed  names  :■ — 

Introductory  remarJcs. — The  chemical  nomenclature  of  the  current 
Pharmacopoeias  is  mainly  scientific,  founded  on  theory,  and  therefore 
liable  to  change.  Its  one  great  fault,  in  relation  to  medicine  and 
pharmacy,  is  mutability.  A  fault,  and  a  great  fault,  because  the  life 
and  health  of  people  are  largely  dependent  on  the  perfect  under- 
standing which  should  always  subsist  between  physician  and  phar- 
macist respecting  names  of  medicines  which  the  former  prescribes 
and  the  latter  prepares.  But  it  is  a  fault  which  cannot  altogether 
be  avoided.  For  a  name  is  seldom  given  haphazard ;  it  is  commonly 
designed  to  express  our  ideas  regarding  a  thing  or  substance,  and  as 
those  ideas  are  developed  and  extended,  our  point  of  view  or  theory 
respecting  them  necessarily  changes ;  the  old  name  is  no  longer  con- 
sistent with  our  knowledge,  and  must  therefore  be  also  changed. 
Moreover,  there  is  a  limit  to  the  power  of  language,  and  desirable 
as  may  be  a  system  of  names  for  remedial  agents  which  shall  be 
fixed,  abiding,  permanent,  the  production  of  such  a  system  in  the 
present  state  of  knowledge  is  altogether  impossible.  What,  then, 
are  pharmacists,  medical  practitioners  and  others  to  do  when 
chemical  names  they  have  accepted  on  authority  are,  by  the  same 
authority,  modified  or  abandoned  ?  Within  the  last  few  years,  the 
views  hitherto  prevailing  of  the  coDstitution  of  matter  have  under- 
gone radical  alteration,  being  no  longer  consistent  with  ascertained 
truths,  and  the  nomenclature  or  language  embodying  those  views 
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has,  of  course,  shared  the  fate  of  the  theories.  Under  these  cir- 
cumstances, by  what  principles  are  wo  to  be  guided  in  adopting  for 
medicine,  pharmacy,  and  the  Pharmacopoeia,  such  names  as,  on  the 
one  hand,  shall  be  perfectly  explicit,  readily  understood,  unambigu- 
ous ;  and,  on  the  other,  consistent,  or  at  least  harmonious  with  pre- 
vailing chemical  theories  as  expressed  in  the  educational  literature  of 
the  science  ?  For  not  only  is  it  to  be  remembered  that  changes  must 
be  expected  in  pharmacopoeial  names  because  we  have  already  adopted 
and  employ  a  nomenclature  which,  in  the  nature  of  things,  is  liable 
to  change ;  but  we  must  bear  in  mind  that  the  successors  to  men  now 
in  practice  are  learning  chemistry  by  aid  of  the  new  hypotheses,  and 
their  progress  is  impeded  by  old  forms  of  language  and  by  the  erro- 
neous notions  which  that  language  imparts.  This  state  of  things 
cannot  continue ;  the  march  of  science  has  ever  been  aided,  never 
hindered,  by  medicine  or  pharmacy.  But  what  position  are  we  to 
take  in  respect  to  this  subject  ?  The  question  is  one  that  demands 
careful  attention.  I  have  endeavoured  to  answer  it  myself,  and  now 
venture  to  give  to  others  the  train  of  thought  I  have  followed,  and 
the  conclusions  at  which  I  have  arrived. 

Outline  of  the  Paper. — I  intend,  firstly,  to  outline  the  history  and 
present  position  of  the  chemical  names  already  employed  in  Pharma- 
copoeias, especially  the  British,  and  to  glance  at  the  causes  of  the 
recent  revolution  in  chemical  nomenclature ;  and  to  do  so,  not  by 
way  of  aiding  the  followers  of  medicine  to  criticize  matters  purely 
chemical,  but  to  enable  them  to  arrive  at  sound  conclusions  respect- 
ing the  application  of  modern  chemical  nomenclature  to  pharmacy. 
I  shall  then  shortly  allude  to  chemical  notation,  which  is  inseparably 
connected  with  my  subject ;  mention  disadvantages  attending  altera- 
tions in  chemical  names ;  state  the  functions  and  positive  or  negative 
qualities  which  names  should  possess ;  give  a  complete  list  of  current 
pharmacopoeial  names,  with  the  names  now  proposed,  and  their 
scientific  synonyms ;  and  finally  refer  to  names  requiring  special  or 
exceptional  treatment. 

History  and  present  position  of  the  chemical  names  of  the  Fharma- 
copoeia. — The  system  of  nomenclature  hitherto  accepted  from  chemists 
by  pharmacists,  practitioners  in  medicine  and  the  public,  that  which 
is  employed  in  European  and  American  Pharmacopoeias,  was  mainly 
suggested  by  Lavoisier,  eighty- four  years  ago.  The  fundamental 
principle  on  which  it  was  founded  was,  that  the  name  of  a  salt  should 
express  its  composition.  The  many  animal  and  vegetable  substances 
discovered  since  that  time  (notably  alkaloids  and  neutral  crystalline 
principles)   are   designated,   perhaps   fortunately,   by   unsystematic 
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names,  names  wHich,  at  all  events,  are  not  liable  to  change,  and 
which  may  therefore  be  omitted  from  consideration  in  this  paper. 
The  great  majority  of  chemical  substances  employed  in  pharmacy 
are  such  mineral  salts  as  were  known  to  Lavoisier,  and  their  names 
were  mostly  given  on  the  assumption  that  they  contained,  on  the  one 
hand,  an  undecomposable  body,  generally  a  metal,  common  to  a  whole 
class  of  salts  (the  compounds  of  copper,  for  example),  and  on  the 
other,  a  body,  or  a  group  of  elements,  also  common  to  a  number  of 
salts  (sulj)hates,  for  example).  Soda,  potash,  lime,  baryta,  magnesia 
and  alumina  were  then  considered  to  be  elements ;  hence,  as  I  shall 
further  show  presently,  such  names  as  carbonate  of  soda,  nitrate  of 
potash,  and  sulphate  of  baryta  were  perfectly  consistent  with  those 
of  carbonate  of  iron,  nitrate  of  mercury,  sulphate  of  copper.  During 
the  twenty  years  succeeding  1787,  Lavoisier's  views  of  the  constitu- 
tion of  salts  and  the  language  or  nomenclature  in  which  they  gra- 
dually found  expression,  were  generally  accepted  throughout  Europe. 
Greenvitriol,  blue  vitriol,  Glauber's  salt,  and  gypsum,  for  example,  were 
considered  to  contain,  on  the  one  hand,  the  "  elements  "  iron,  copper, 
soda,  and  lime,  respectively,  and,  on  the  other,  a  group  of  elements 
common  to  each  of  the  four  compounds ;  the  four  different  elements 
were  indicated  in  the  spoken  and  written  nomenclature  of  the  com- 
pounds by  their  four  names,  "iron,  copper,  soda,  lime,"  while  the  one 
group  and  its  presence  in  each  of  the  four  compounds  was  indicated 
in  the  spoken  and  written  nomenclature  of  the  compounds  by  the 
word  "sulphate;"  sulphate  of  iron,  sulphate  of  copper,  sulphate  of 
soda,  sulphate  of  lime.  This  change  from  such  trivial  names  as 
green  vitriol,  blue  vitriol,  Glauber's  salt,  and  gypsum  to  the  syste- 
matic chemical  names  sulphate  of  iron,  sulphate  of  copper,  sulphate 
of  soda,  sulphate  of  lime,  seems  to  have  been  effected  without  much 
opposition.  At  that  time  comparatively  few  persons  were  interested 
in  or  affected  by  the  matter,  and  radical  changes  of  this  kind  are 
made  with  less  difficulty  by  the  few  than  the  many.  Afterwards  it 
was  felt  that  the  multiphcation  of  chemical  substances  by  discovery 
rendered  adherence  to  a  trivial  and  arbitrary  nomenclature  impossible, 
and  the  adoption  of  Lavoisier's  scientific  idea  imperative.  Lavoisier 
got  the  world  out  of  a  difficulty,  not  placed  it  in  one,  when  he  intro- 
duced the  principle  of  scientific  nomenclature. 

Up  to  1807  no  necessity  arose  for  interfering  with  the  nomenclar 
ture  of  Lavoisier ;  but  in  that  and  the  following  year  Davy  made  liis 
brilliant  researches  on  the  alkalies  and  alkaline  earths,  discovered 
that  potash,  soda,  baryta,  strontia,  and  lime  were  not  elements,  as 
previoofily  had  been  suppoHcd,  but  that  the  true  basyloos  radicals 
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of  the  so-called  compounds  of  potash,  soda,  baryta,  strontia,  and  lime 
were  metals,  to  which  were  given   the   names  potassium,  sodium, 
barium,   strontium,  and   calcium.     Thenceforward   the   old   names 
potash,   soda,   baryta,    strontia,  lime,  were  used   to    designate  the 
oxides  of  the  new  metals.     Then  at  once  there  arose  a  dilemma  in 
regard   to   nomenclature.      The   names  of  all  the  salts  of  Davy's 
metals  were  no  longer  consistent  with  the  names  of  the  salts  of  all 
other   metals.     While  on   the  one   hand   the   names  "  sulphate   of 
copper"  and  "sulphate  of  iron"  distinctly  expressed  the  compounds 
formed  by  the  union  of  metallic  "copper"  or  metallic  "iron"  with  a 
common   acidulous   gi-oup   of  elements,   represented   by   the  word 
"  sulphate,"  the  names  "  sulphate  of  soda  "  and  "  sulphate  of  lime  " 
as  distinctly  expressed  compounds  formed  by  the  union  of  oxide  of 
sodium  and  oxide  of  calcium  with  a  common  acidulous  radical  still 
indicated  by  the  word  "  sulphate,"  but  not  having  the  same  com- 
position as  (having  less  oxygen  than)  the  similar  acidulous  radical 
united  with  the  copper  and  the  iron.     It  was  felt  that  either  such 
words  as  sulphate,  nitrate  and  carbonate  must  each  have  two  signifi- 
cations, and  the  salts  of  the  alkalies  and  alkaline  earths  be  considered 
as  compounds  of  oxides  of  metals,  and  all  other  salts  (sulphate  of 
iron,  etc.)  as  compounds  of  metals,  or  such  words  (sulphate,  nitrate, 
carbonate,  etc.)  must  have  a  common  (though  an  altered)  significa- 
tion, and  all  oxygen  salts  be  considered  as  compounds  of  oxides  of 
metals.      Davy,  supported  afterwards  by  Dulong,  Clark,  Graham, 
Liebig,  and  Daniell,  suggested  that  all  metallic  salts  were  composed 
of  metal  alone  on  the  basylous  side,  and  a  distinct  radical  on  the 
acidulous    side.      Unfortunately,   however,  accurate   knowledge  of 
constitution  was  included  in  this  idea;  even  definite  names  being 
proposed   for   the    said   acidulous  radicals.     Thus  blue  vitriol  was 
termed  oxysulphionide  of  copper  (Daniell),  sulphatoxide  of  copper 
(Graham),  and  sulphanide  of  copper  (Otto).     Many  other  objections 
to  the  theory  arose,  and  hence  salts  came  to  be  regarded  as  com- 
pounds of  oxides  of  metals  with  certain  acidulous  radicals   (now 
known  as  anhydrides) .    But  the  followers  of  applied  chemistry  never 
took  kindly  to  the  nomenclature ;  such  names  as  sulphate  of  oxide 
of  iron,   nitrate  of  oxide  of  silver,  acetate  of  oxide  of  lead,  got 
shortened  to  sulphate  of  iron,  nitrate  of  silver,  acetate  of  lead;  a 
matter  of  no  great  moment  to  any  one  who  had  become  a  chemist, 
but  of  considerable  importance  to  every  one  learning  to  be  a  chemist. 
The  names  acetate  of  lead,  iodide  of  lead,  etc.,  logically  planted  in 
the  mind  the  impression  that  the  compounds  were  formed  of  lead, 
with  the  radical  of  acetates  and  lead  with  the  radical  of  iodides, — a 
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natural  idea,  which  had  to  be  anleamed,  and  by  considerable  effort 
of  memory  a  mere  conventional  one  put  in  its  place,  namely,  that 
certain  acidulous  radicals  (iodine,  sulphur,  etc.)  combined  with 
metals,  while  certain  others  (anhydrides,  formerly  called  acids)  with 
oxides  of  metals.  Again,  that  a  yellow  granular  precipitate,  caused 
by  the  addition  of  perchloride  of  platinum  to  a  liquid  sometimes 
indicated  potassium  and  sometimes  potash,  or  that  a  certain  black 
colouration  sometimes  indicated  lead  and  sometimes  oxide  of  lead 
were  illogical  statements  against  which  the  mind  naturally  rebelled. 
It  is  true  an  explanation  was  afforded  of  such  anomalies  by  the 
assumption  that  even  haloid  salts  (such  as  iodide  of  potassium)  on 
dissolving  in  water  became  true  salts  of  oxides  of  metals  (hydriodate 
of  potash)  ;  but  weighty  arguments  were  adducible  against  this 
hypothesis.  In  short,  no  theory  of  the  constitution  of  salts  was 
offered,  or  has  yet  been  offered,  which  satisfactorily  explains  and 
harmonizes  aU  known  facts  respecting  salts.  Hence,  when  a  very 
few  years  ago  chemists  were  led  by  irresistible  arguments  and 
stubborn  facts  to  double  many  of  the  old  atomic  weights,  an 
opportunity  of  abandoning  existing  constitutional  theories  then 
presented  itself,  and  was  by  common  consent  accepted.  The  ex- 
ertions of  Dumas,  Laurent,  and  Gerhardt  bore  fruit.  The  dualistic 
idea  of  salts  being  formed  of  an  acidulous  radical  with  the  oxide  of 
a  metal,  and  the  not  less  binary  notion  of  their  being  composed  of  a 
distinct  acidulous  radical  united  with  a  metal,  were  renounced,  and 
hypothesis  altogether  rejected,  or,  at  all  events,  restricted  to  the 
idea  of  oneness.  These  views  were,  of  course,  accompanied  by  a 
commensurate  alteration  in  chemical  notation  and  nomenclature. 
Blue  vitriol,  no  longer  being  considered  to  be  the  sulphate  of  the 
oidde  of  copper,  as  shown  in  the  formula  Cu  O,  S  O3,  nor  even  to 
have  the  binary  constitution  implied  in  the  formula  Cu,  S  O4,  but  to 
be  a  structure  jjcr  se,  or,  at  least,  one  whose  detail  of  constitution 
was  unknown, — it  became  necessary  to  devise  for  it  and  all  such 
salts  a  notation  and  nomenclature  which  should  be  consistent  with 
the  unitary  idea.  Strictly  speaking,  this  was  impossible.  The 
relationship,  nay,  the  absolute  identity  of  the  constituent  radicals 
in  whole  classes  of  salts  demanded  fair  representation  in  notation 
and  nomenclature,  a  result  fatal  to  pure  unitary  ideas.  Thus,  the 
unquestioned  relationship  of  the  cupreous  compounds  to  each  other 
demanded  the  employment  of  the  word  "  copper  "  in  their  names 
and  the  symbol  Cu  in  their  formuleo;  while  the  unquestioned 
relationship  of  salts  containing  the  elements  which  occur  in  the 
non-cupreous  portion  of  blue  vitriol  demanded  the  employment  of 
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tlie  word  "  sulphate  "  in  their  names  and  the  symbols  S  O4  in  their 
formulae,  and  with  the  employment  of  such  names  and  such  formulae 
the  binary  idea  is  difficult  to  repress.  At  the  same  time,  all  are 
agreed  that  the  unqualified  assumption  of  knowledge  of  chemical 
constitution  involved  in  the  old  binary  theories  is  wrong,  hence 
professedly  binary  systems  of  notation  and  nomenclature  must  be 
relinquished ;  the  names  sulphate  of  oxide  of  copper,  with  its  for- 
mula Cu  0,  S  O3,  and  sulphate  of  oxide  of  magnesium  (or  sulphate 
of  magnesia),  with  its  formula  MgO,  SO3,  must  be  given  up  for  sul- 
phate of  copper  Cu  S  O4  (or  copper  sulphate,  or  cupric  sulphate), 
and  sulphate  of  magnesium  Mg  S  O4  (or  magnesium  sulphate). 
Such  names  and  formulae  sufficiently  exhibit  unquestioned  relation- 
ships, while  they  include  the  least  possible  amount  of  theory. 

Chemical  Notation. — I  would  offer  a  few  additional  sentences 
respecting  chemical  notation.  All  teachers  of  chemistry,  including 
the  authors  of  nearly  every  modern  manual,  with  remarkable 
unanimity  have  relinquished  the  old  system  of  notation,  that  which 
was  exclusively  employed  in  the  British  Pharmacopoeia  of  1864, 
and  have,  to  a  greater  or  less  extent,  adopted  the  new.  In  the 
present  (1867)  Pharmacopoeia  the  new  notation  is  represented  by 
formulae  printed  in  Egyptian  type  (K  N  O3),  the  old  by  formulae 
in  Roman  (KO,  NOs);  a  course  suggested  by  the  unsettled  con- 
dition of  the  subject  at  the  time  this  Pharmacopoeia  was  published. 
It  is  to  be  expected  that  the  next  British  Pharmacopoeia — still 
"  representing  accurately,  yet  with  caution,  the  advancement  made 
in  chemistry  and  pharmacy"  (vide  Preface),  and  reflecting  the 
settled  practice  of  scientific  chemists — will  employ  the  usual  chemical 
symbols  as  expressive  of  the  new  atomic  weights  (0  =  16)  to  the 
exclusion  of  the  old  (0  =  8),  and  will  altogether  discard  the  hypo- 
thesis of  the  constitution  of  salts  involved  in  such  formulae  as 
K  0,  N  O5,  or  (accepting  the  new  atomic  weights)  K2  0,  N2  O5, 
using  only  the  less  theoretical  formulae  (e.g.  K  N  O3)  which  are 
now  employed  by  the  majority  of  teachers.  The  following  formulae 
will  further  illustrate  what  has  just  been  stated  : — 
Old  and  New  Chemical  Formula. 

Old  Atomic  Weights. 

Dualistic  Binary 

hypothesis.  hypothesis. 

Nitre    ....:....  KO,NO  KNOg 

Pearlash  (anhydrous)      .     .     .  K  0,  C  O2  K,  C  O3 

Epsom  salt  (anhydrous)       .     .  Mg  0,  S  0  Mg,  S  O4 

Corrosive  sublimate    .     .     .     .  HgCla&Hg  CI  Hg  Cla&Hg  CI 
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New  Atomic  Weights. 


Dualistic 

Binary 

Unitary 

hypothesis. 

hypothesis. 

hypothesis, 

Nitre 

.        K2  0,^^05 

K,N03 

KNO3 

Pearlash  (anhydrous)     .     . 

.   K,o,ca 

K„C03 

k;co3 

Epsom  salt  (anhydrous) 

.    MgO,S03 

Mg,  S  O4 

MgSO^ 

Corrosive  sublimate  .     .     . 

.     HgCl, 

HgCl, 

HgCl, 

Old  atomic  weights— K,  39  ;  Mg,  12 ;  Hg,  200  and  100  ;  N,  14  ; 
0,8;  C,6;  S,  16  ;  01,355. 

New  atomic  weights— K,  39  ;  Mg,24;  Hg,  200  :  N,  14;  0,16; 
0,12;   S,  32;   01,35-5. 

Little  more  need  be  said  in  favour  of  the  exclusive  employment 
of  modern  chemical  notation  in  future  British  Pharmacopoeias. 
Arguments  for  or  against  the  atomic  and  other  theories  and 
hypotheses  concerning  the  constitution  of  salts  on  which  this 
notation  is  based  would  be  out  of  place  in  this  paper.  The  old 
system  is  given  up  by  chemists ;  the  new  is  already  officially  re- 
cognised by  the  Oouncil  under  whose  authority  the  Pharmacopoeia 
is  issued,  and  by  the  various  examining  Boards,  including  the  Ool- 
leges  of  Physicians  and  Surgeons,  the  Society  of  Apothecaries,  and 
the  Pharmaceutical  Society,  and  is  adopted  in  educational  works  on 
chemistry. 

These  are  sufficient  reasons  for  justifying  us  in  the  expectation  of 
seeing  the  new  notation,  if  any,  alone  employed  in  the  third  British 
Pharmacopoeia.  This  much  on  chemical  notation  it  was  desirable 
to  state ;  for  it  is  inseparably  connected  with  the  chemical  nomen- 
clature of  a  Pharmacopoeia.  Indeed,  notation  and  nomenclature 
should  obviously  harmonize,  seeing  that  they  are  simply  different 
methods  of  expressing  the  thoughts  and  wants  of  everybody  re- 
specting chemical  substances.  Formulas  are  more  comprehensive 
than  names,  and  convey  to  the  mind  far  more  information,  but 
they  are  intelligible  only  to  the  educated  chemist.  Names  comprise 
less  knowledge,  but  are  more  or  less  understood  by  all,  and  suffice 
for  general  purposes.  To  formula),  however,  wo  look  to  ascertain 
the  views  of  chemists  concerning  the  constitution  of  chemical  com- 
pounds, and  it  is  on  these  views  that  chemical  nomenclature  is 
founded. 

DwadvantafjcB  attending  Alterations  in  Nonirnclaturc. — Thus  far 
have  I  endeavoured  to  outline  the  progrc'ss  of  chemistry  in  tlios(< 
directions  which  affoct  chomical  nomenclatore,  those  which  suggest 
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modification  in  the  chemical  names  of  pharmacopoeial  substances. 
Such  names  as  nitrate  of  potash  and  sulphate  of  magnesia  are 
unwarrantably  theoretic  and  not  now  current  in  chemical  literature. 
How  can  these  and  similar  names  be  modified,  and  to  what  extent 
must  modification  be  carried  ?  Before  answering  the  question  and 
proposing  a  modified  system  of  nomenclature,  I  would  allude  to 
(a)  the  alteration  of  chemical  names  as  involving  disadvantages,  and 
(h)  the  properties  of  names.  The  disadvantages  are  obvious,  un- 
questionable, and  to  be  avoided  whenever  practicable.  Scientific 
chemists,  those  with  whom  originate  new  discoveries  of  specific 
and  generic  truths,  meet  with  these  difficulties  to  a  very  small 
extent.  Modification  and  extension  of  mental  views  respecting 
the  constitution  of  chemical  compounds  are  necessarily  accompanied 
by  modification  and  extension  of  the  language  in  which  those  views 
are  expressed ;  hence  alterations  in  chemical  nomenclature  are 
naturally  met  with  in  the  original  memoirs  recording  new  dis- 
coveries. Indeed,  altered  nomenclature  is  advantageous,  rather 
than  the  opposite,  while  confined  to  the  literature  of  original 
research,  for  it  assists  the  mind  in  comprehending  new  truths. 
But  such  restriction  is  only  possible  for  a  time.  Each  additional 
discovery,  whether  relating  to  old  substances  or  new,  gives  additional 
impetus  to  the  ever- advancing  waves  of  knowledge,  until  the  old 
landmarks  have  to  be  removed  or  relinquished,  and  reconstruction 
becomes  inevitable.  Here  commence  difficulties;  for  while  altera- 
tion in  language  is  easy  and  convenient  to  followers  of  pure  science, 
because  a  natural  consequence  of  altered  mental  views,  it  is  ex- 
cessively troublesome  and  inconvenient  to  the  followers  of  applied 
science,  who  have  to  entertain  the  alterations  first  and  the  reasons 
afterwards. 

More  than  this,  most  serious  consequences  have  sometimes  re- 
sulted to  patients  from  one  medicine  being  substituted  for  another, 
solely  through  variation  in  nomenclature.  But  I  need  say  nothing 
further  on  this  head ;  it  has  already  been  adverted  to  at  the  com- 
mencement of  this  paper,  and  has  been  fully  and  ably  treated,  either 
specially  or  incidentally,  by  the  following  writers  on  pharmacopoeial 
nomenclature : — 

Pharmaceutical  Journal:  Jacob  Bell,  Dr.  Paris,  Dr.  Pereira, 
vol.  ii.,  1st  ser.,  pp.  369-374;  Mr.  E.  Thompson,  vol.  viii.,  1st 
ser.,  p.  3  ;  Mr.  A.  F.  Haselden,  vol.  i.,  2nd.  ser.,  p.  112 ;  "  C.W.M." 
and  the  well-known  initials  "  C.  W.  Q.,"  vol.  iii.,  2nd  ser.,  p.  335  ; 
Professor  Redwood,  vol.  vi.,  2nd  ser.,  p.  566  ;  in  vol.  vii.,  2nd  ser., 
"  On  the  Vegetable  Drugs,"  by  Mr.  Daniel  Hanbury,  p.  96 ;  Mr. 
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Henry  Deane,  p.  101 ;  Mr.  Proctor,  p.  381 ;  Mr.  T.  Lowe,  p.  409 ; 
Mr.  J.  C.  Brongh,  vol.  viii.,  2nd  ser.,  p.  214;  Mr.  J.  C.  Wilson, 
vol.  ix.,  2nd  ser.,  p.  363. 

Projoerties  of  Names. — The  names  of  pharmacopoeial  chemicals 
shonld  fulfil  certain  functions  or  possess  definite  qualities,  positive  or 
negative,  namely, — 

1.  The  name  should,  as  far  as  possible  and  practicable,  indicate 
composition.  This  Lavoisierian  principle  is,  as  I  have  already 
shown,  one  of  necessity  as  well  as  expediency. 

2.  One  name  should  be  associated  with  only  one  substance ;  bnt 
the  converse  I  would  by  no  means  urge,  namely,  that  one  substance 
should  be  known  by  only  one  name,  synonyms  being  useful  both 
from  a  theoretical  and  a  practical  point  of  view. 

3.  A  name,  even  if  fallen  out  of  use,  should  not  be  transferred  to 
a  substance  having  properties  different  from  the  original  substance. 

4.  The  name  of  an  official  chemical  substance,  that  is,  a  name 
officially  recognised  in  national  Pharmacopoeias,  should  possess  the 
minimum  of  instability.  This  quality  is  most  important.  Verbal 
changes  of  almost  any  kind  are  unpopular;  changes  in  chemical 
nomenclature  have  done  much  to  retard  the  progress  of  chemistry 
amongst  the  people ;  but  changes  in  the  names  of  pharmacopoeial 
chemicals  are  objectionable  in  the  interests  of  medical  practitioners, 
their  patients,  and  pharmacists. 

The  free  employment  of  Latin  and  Greek  numerals  in  a  chemical 
name  was  strongly  advocated  by  the  late  Professor  Miller.  But 
though  highly  useful  in  general  chemical  literature  for  indicating 
details  of  composition,  the  principle  is  too  dependent  on  hypothesis 
respecting  atomic  values  and  weights,  and  too  susceptible  of  dis- 
turbance caused  by  new  discoveries,  to  possess  the  element  of  per- 
manence ;  hence  it  must  be  avoided  in  pharmaceutical  chemistry. 

5.  A  pharmacopoeial  name  should  admit  of  being  either  easily 
spoken  or  written,  both  in  the  full  and  in  the  contracted  form,  in 
modern  languages  and  in  Latin. 

G.  When  close  resemblance  between  two  salts  is  indicated  by 
identity  in  all  but  one  of  the  syllables  of  their  names,  that  syllable 
should  bo  at  the  commencement  of  the  names  nnd  not  at  the  end, 
where  it  would  bo  liable  to  bo  omitted  by  a  prcscriber.  Indeed, 
snch  variations  are  often  indicated  with  most  usefulness  by  a  separate 
word  altogether,  confusion  and  even  mischief  being  thereby  avoided. 
Thus,  for  calomel  and  corrosive  sublimate  the  names  mhchloride  of 
mercury  and  prrchloride  of  mercury  are  greatly  to  bo  preferred  to 
mercfirous  chloride  and  mercuric  chloride;  for  a  physician,  in  writing 
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a  prescription,  wonld  contract  the  former  to  hydr.  suhchlor.  and 
hydr.  perchlor.,  wliicli  are  still  sufficiently  distinctive,  while  the 
others  would  both  be  liable  to  be  contracted  to  hyd.  chlor.,  and  a  patient 
perhaps  be  killed  by  corrosive  sublimate  instead  of  cured  by  calomel. 
So  green  iodide  of  mercury  and  red  iodide  of  mercury  are  better  than 
mercurous  iodide  and  mercuric  iodide,  or  gree7i  sulphate  of  iron  and 
persulphate  of  iron  to  ferrous  sulphate  and  ferric  sulphate;  any 
greater   precision   that   may  be   desired   being  given  by  chemical 

formulas. 

7.  A  name  should  not  be  changed  for  mere  purpose  of  euphony, 
real  or  fancied ;  thus,  chlorhydric  for  hydrochloric. 

8.  Names  of  pharmacopoeial  chemicals  should  be  consistent  with 
each  other. 

9.  The  chemical  names  employed  in  pharmacy  should  be  con- 
sistent with  those  used  in  other  branches  of  applied  chemistry,  and 
with  the  language  of  scientific  chemistry,  and  general  chemical 
literature.  I  say  consistent,  certainly  not  identical.  For  I  believe 
the  time  has  come  when,  by  making  a  few  slight  alterations  in  the 
terminations  of  a  few  of  our  chem,ical  names,  we  shall  have  a  system  of 
pharmaceutical  nomenclature  which,  while  perfectly  harmonious  with, 
is  quite  independent  of,  scientific  chemical  nomenclature,  and  which 
therefore  contains  greater  elements  of  permanence  than  any  yet  adopted. 
These  alterations,  be  it  noted,  are  in  the  terminations  of  the  names 
only ;  hence  the  contracted  names  almost  universally  used  by 
physicians  and  pharmacists  would  in  no  way  be  interfered  with, — an 
argument  which,  if  somewhat  left-handed,  must  be  admitted  to  be  one 
of  great  strength. 

The  proposed  Names. 

[The  author  gives  a  table  of  names  of  all  the  chemical  substances 
in  the  British  Pharmacopoeia ;  the  first  column  containing  the  pre- 
sent official  name,  the  second  the  names  now  suggested  for  employ- 
ment in  pharmacy,  medicine,  and  the  Pharmacopoeia ;  and  the  third 
column  containing  the  unitary  names  of  modern  chemistry.  We 
give  in  the  following  list  only  those  names  in  which  the  author  pro- 
poses an  alteration  should  be  made. — Ed.] 

The  advantages  claimed  for  the  proposed  names  are  that  they  are 
more  consistent  with  each  other  than  the  old ;  they  are  formed  on 
one  uniform  system  instead  of  two  ;  they  include  less  of  theory,  and 
therefore  have  greater  elements  of  stability  than  the  old ;  and  they 
are  harmonious,  whilst  the  old  is  absolutely  inconsistent,  with  both 
modern  scientific  nomenclature  and  the  only  chemical  notation  now 
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employed.  Their  newness,  so  far  as  they  are  new,  is  their  only  dis- 
advantage, and  even  this  disadvantage,  is,  in  practice,  reduced  to 
insignificant  proportions. 

Column  II.  also  contains  a  few  exceptional  alterations,  to  which  I 
shall  allude  subsequently. 


Old  Names. 
Acetate  of  ammonia. 
Acetate  of  potash. 
Acetate  of  soda. 
Acid  tartrate  of  potash. 
Ammonio-sulphate  of 
Arseniate  of  soda. 
Arsenious  acid. 
Benzoate  of  ammonia. 
Bicarbonate  of  potash. 
Bicarbonate  of  soda. 
Bichromate  of  potash. 
Black  antimony. 
Carbonate  of  ammonia. 
Carbonate  of  bismuth. 
Carbonate  of  lime. 
Carbonate  of  lithia. 
Carbonate  of  magnesia, 
Carbonate  of  potash. 
Carbonate  of  soda. 

Caustic  potash. 


Caustic  soda. 

Chlorate  of  potash. 
Chloride  of  gold. 
Chloride  of  tin. 
Citrate  of  ammonia. 
Citrate  of  bismuth  and  ammonia- 
Citrate  of  iron  and  ammonia. 
Citrate  of  iithia. 
Citrate  of  potash. 
Citro-tartrate  of  soda. 
Dried  carbonate  of  soda. 
Ferrocyanide  of  potassium  (syn.). 
Hydrated  peroxide  of  iron. 
IlypoHulpliito  of  Boda. 
lodato  of  potash. 
Magnetic  oxide  of  iron. 
Moist  ]Hr<)xido  of  iron. 
Nitrate  of  mercury. 
Nitrate  of  potash. 


Proposed  Names. 

Acetate  of  ammonium. 

Acetate  oi  potassium. 

Acetate  of  sodium. 

Acid  tartrate  of  potassium. 

Ammonio-sulphate  of  magnesium. 

Arseniate  of  sodium.  . 

White  arsenic, 

Benzoate  of  ammonium. 

Bicarbonate  of  potassium. 

Bicarbonate  of  sodium. 

Red  chromate  of  potassium. 

Black  sulphide  of  antimony. 

Carbonate  of  ammonium. 

Oxy carbonate  of  bismuth  (syn.). 

Carbonate  of  calcium. 

Carbonate  of  lithium. 

Carbonate  of  magnesium. 

Carbonate  of  potassium. 

Carbonate  of  sodium. 
C  Caustic  potash. 
(^Hydrate  of  potassium  {syn.). 
C  Caustic  soda. 
\  Hydrate  of  sodium  (syn.). 

Chlorate  of  potassium. 

Perchloride  of  gold. 

Stannous  chloride. 

Citrate  of  ammonium. 

Citrate  of  bismuth  and  ammoniam. 

Citrate  of  iron  and  ammonium. 

Citrate  of  lithium. 

Citrate  of  potassium. 

Citro-tartrate  of  sodium. 

Dried  carbonate  of  sodium. 

Ferrocyanide  of  potassium. 

Peroxyhydrate  of  iron. 

Hyposulphite  of  sodium. 

lodate  o( potassium. 

Magnetic  oxy  hydrate  of  iron  (syn.). 

Moist  perhydrate  of  iron. 

P«mitrate  of  mercury. 

Nitrate  ofpotatiium. 
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Nitrate  of  soda. 
Oxalate  of  ammonia. 
Oxide  of  iron,  magnetic. 
Permanganate  of  potash. 
Peroxide  of  iron,  hydrated. 
Peroxide  of  iron,  moist. 
Phosphate  of  ammonia. 
Phosphate  of  lime. 
Phosphate  of  soda. 
Prussiate  of  potash,  red. 
Pnissiate  of  potash,  yellow. 
Subacetate  of  copper. 
Subacetate  of  lead. 
Subnitrate  of  bismuth. 
Sulphate  of  lime. 
Sulphate  of  magnesia. 
Sulphate  of  mercury. 
Sulphate  of  potash. 
Sulphate  of  soda. 
Sulphide  of  ammonium. 
Tannic  acid. 
Tartarated  antimony. 
Tartarated  iron. 
Tartarated  soda. 
Tartrate  of  potash. 
Valerianate  of  soda. 


Nitrate  of  sodium. 

Oxalate  of  ammonium. 

Oxyhydrate  of  iron,  magnetic(  syn.). 

Permanganate  of  potassium. 

Peroxyhydrate  of  iron  {syn.) 

Perhydrate  of  iron,  moist. 

Phosphate  of  ammonium. 

Phosphate  of  calcium. 

Phosphate  of  sodium. 

?  Prussiate  of  potassium,  red. 

?  Prussiate  of  potassium,  yellow. 

Oxyacetate  of  copper  (syn.). 

Oxyacetate  of  lead  (syn.). 

Oxy  nitrate  of  bismuth  (syn.). 

Sulphate  of  calcium. 

Sulphate  of  magnesium. 

Persulphate  of  mercury. 

Sulphate  of  potassium. 

Sulphate  oi  sodium. 

Sulphydrate  of  ammonium. 

Tannin  (syn.). 

Tartrate  of  antimony  and  potassium. 

Tartrate  of  iron  and  potassium. 

Tartrate  of  sodium  and  potassium. 

Tartrate  oi  potassium. 

Valerianate  of  sodium. 


Besume. — The  chief  alterations  in  pharmacopcBial  nomenclature 
now  proposed  amount  to  this,  that  the  compounds  of  the  alkali- 
metals  and  alkaline-earth-metals  instead  of  being  named  as  hitherto 
on  two  distinct  systems,  should  follow  but  one: — that  instead  of 
salts  of  potassium  and  of  potash,  we  should  have  salts  of  potassium 
only  ;  instead  of  sodium  and  soda  compounds,  sodium  only ;  and  so 
with  preparations  of  ammonium,  lithium,  calcium,  magnesium,  and 
aluminium.  This  is  a  step  in  the  direction  of  simplicity,  and  per- 
manency, and  away  from  that  of  theory. 

Synonyms. — Modern  scientific  chemical  names  and  the  old  dualistic 
names  should,  I  think,  be  included  as  synonyms  of  the  leading  names 
in  all  Pharmacopoeias. 

Excejptional  Alterations. — Constitutional  objections  to  the  name 
acidum  arseniosum  would  be  obviated  by  the  old  name  arsenicum 
album.  Some  other  bodies,  apparently  similar  in  constitution  to 
white  arsenic,  are  alluded  to  in  the  text  of  the  British  Pharmaco- 
poeia as  anhydrous  acids — a  most  ambiguous  and  self-contradictory 
term ;  for  the  bodies  in  question  either  are  acids  or  they  are  not 
acids,    whereas  the   term  indicates    that  they  are  both — which  is 
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impossible.  The  not  very  satisfactory  word  "anhydride  "  is  coming 
generally  into  use  for  these  bodies,  and  this  might  be  employed 
officially ;  but  all  objection  would  be  avoided  if  the  strength  of  the 
pharmacopceial  acids,  which  are  mostly  aqueous  solutions  of  acids, 
were  solely  given  in  terms  of  real  acid  (the  hydrogen  salt).  The 
correlative  of  the  word  anhydrous,  I  would  suggest,  should  be  hydrous, 
never  hydrate ;  especially  as  the  latter  word  is  now  given  to  the 
members  of  a  class  of  bodies  derived  from  water,  as  hydrate  of  po- 
tassium, and  not  to  bodies  containing  water.  The  compound  from 
which  anhydrous  sulphate  of  copper  is  prepared  is  hydrous  sulphate 
of  copper,  not  hydrated  sulphate  of  copper.  In  view  of  the  pe- 
culiar composition  of  bichromate  of  potassium^  the'  first  word  of 
its  name  is  most  unsuitable,  and  would  be  advantageously  re- 
placed by  red  chromate,  a  name  which  would  usefully  distinguish 
the  salt  from  yellow  chromate  of  potassiwn.  The  names  of  the  bis- 
muth powders  are  not  at  present  consistent  with  each  other;  if 
the  one  be  termed  suhnitrate,  the  other  should  be  suhcarhonate,  not 
"  carbonate.^*  But  these  preparations  and  the  similar  compounds  ot 
copper  and  lead  are  normal  rather  than  "  sub  "  salts,  containing 
oxygen  in  the  place  of  an  exactly  equivalent  quantity  of  the  acidulous 
radical  of  the  neutral  salts,  and  might  well  be  termed  respectively 
oxycarbonate  of  bismuth,  oxynitrate  of  bismuth,  oxyacetate  of  copper, 
oxy acetate  of  lead;  at  all  events  the  latter  names  would  do  good 
service  as  synonyms.  Similar  remarks  apply  to  the  peroxhy- 
drates  of  iron.  The  prefix  "  sub  "  is  most  usefully  and  indeed  indis- 
pensably applied  in  the  case  of  calomel,  which  is  the  "lower"  or 
under-chloride  of  mercury:  it  would  be  well  if  the  meaning 
of  the  syllable  could  be  always  thus  restricted  to  its  etymo- 
logical signification,  and  never  again  used  in  its  old  conventional 
sense.  The  names  tartarated  antimony,  tartarated  iron,  tartarated 
sodium,  I  do  not  like  at  all.  The  sister  terms  sulphurated  antimony 
and  sulphurated  potash  are  most  happy,  their  utter  vagueness  fairly 
representing  the  nondescript  character  of  the  preparations.  But 
tartrate  (or  oxytartrate)  of  antimony  and  potassium,  tartrate  of  iron 
and  potassium,  and  tartrate  of  sodium  and  potassium,  are  at  least  as 
definite  in  composition  as  the  citric  trio  which  are  already  honoured 
with  the  definite  names  (or,  rather,  with  the  old  forms  of  the  names) 
citrate  of  bismuth  and  ammonium,  citrate  of  iron  and  ammonium,  and 
citrate  of  iron  and  quinia.  "  Prussiates  "  might  now,  I  think,  be  rele- 
gated to  t  he  synonymic  category.  Instead  of  Liquor  Sodce  Ejfcrvescens, 
B.P.,  which  might  possibly  be  confounded  with  Liquor  Sodce,  I  would 
prefer  Aqua  Sodce  Effervescetis,  and  so  with  Potash  Water.     Theso 
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are  the  prominent  exceptional  alterations  to  which  I  wonld  draw 
attention.  Their  acceptance  is  not  insisted  on,  nor  is  the  list  ex- 
hanstive.  Allusion  is  made  to  them  in  the  hope  that  discussion 
may  show  which  names,  on  the  whole,  possess  the  greatest  number 
of  advantages.  The  alterations  I  do  urge  are  those  considered  in 
the  main  portion  of  this  paper,  those  of  which  I  have  already  given 
a  resume. 

In  conclusion,  I  would  state  that  the  Lavoisierian  names  now  pro- 
posed for  use  in  medicine  and  pharmacy,  have  already  been  freely 
adopted  by  many  authors,  and  used  as  the  leading  nomenclature  of 
my  own  and  some  other  manuals  of  chemistry.  I  commend  them 
to  the  medical  practitioners  and  pharmacists  of  Europe,  America, 
and  the  colonies. 

Preparation  of  Hydrogen  Gas.  (Journ.  CJiem.  Sac,  2nd  series, 
ix.  166.)  It  is  stated  that  MM.  Tessie  du  Motay  and  Marechal 
have  lately  discovered  a  new  and  economical  method  of  pro- 
ducing hydrogen  gas.  The  process  consists  in  heating  the 
hydrates  of  the  alkalies  and  alkaline  earths  with  coke,  coal, 
charcoal,  etc.,  to  a  red  heat,  whereupon  carbonic  acid  and  hydrogen 
are  given  off  abundantly  ;  and  as  the  decomposed  hydrates,  espe- 
cially that  of  lime,  can  be  used  indefinitely,  by  simply  remoistening 
them  with  water,  the  method  is  very  economical.  In  this  opera- 
tion the  hydrogen  gas  is  generated  without  any  special  production  of 
steam,  and  may  thus  be  produced  without  any  other  generating 
apparatus  than  the  retorts  themselves  ;  and  as  these  retorts  are  not 
exposed  to  the  direct  action  of  the  steam,  they  are  not  subject  to  any 
interior  deterioration.  This  process,  it  is  said,  in  conjunction  with 
the  method  of  obtaining  cheap  oxygen  from  the  manganates  of  soda, 
discovered  by  the  same  chemists,  is  likely  to  create  a  revolution  in 
many  industries,  and  especially  in  metallurgy. 

The  Ammonium  Carbonates.  E.  Divers,  M.D.  (Journ.  Chem. 
Sac,  2nd  series,  ix.,  171.)  This  elaborate  paper,  occupying  1 08  pages 
of  the  Chemical  Societi/s  Journal,  embodies  the  results  of  a  most 
exhaustive  investigation  into  the  composition  and  constitution  of 
the  compounds  formed  by  carbonic  anhydride,  ammonia,  and  water. 
The  author  obtains  four  distinct  and  well-defined  carbonates  of 
ammonium  which  may  be  crystallised  from  solution,  namely : — 

I.  Normal  ammonium  carbonate. 

II.  Half  acid  carbonate. 

III.  Acid  ammonium  carbonate. 

IV.  Bose's  carbonate. 

The  preparation,  composition,  and  properties  of  these  are  described 
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in  detail,  followed  by  some  theoretical  considerations  upon  the  con- 
stitution of  these  bodies.  The  normal  carbonate  has  not  been 
hitherto  generally  known  in  the  isolated  condition ;  its  description 
therefore,  possesses  especial  interest. 

The  next  section  treats  of  ammonium  carbamate,  which  we  now 
learn,  contrary  to  previous  anticipation,  may  be  formed  in  presence 
of  water.  The  carbonate  of  ammonia  of  commerce  is  then  studied, 
and  a  corrected  composition  assigned  to  it,  the  formula  hitherto 
adopted  being  now  incorrect.  The  remainder  of  the  paper  is 
devoted  to  the  products  obtained  by  the  sublimation  of  the  carbon- 
ates of  ammonium. 

The  following  paragraphs  are  abstracted  from  the  author's  memoir, 
and  contain  the  most  important  results  of  his  investigations  : — 

I.  Normal  Ammonium  Caebonate. 
Preparation. — Ammonium  carbonate  may  be  prepared  in  various 
ways,  which  all  depend  for  their  success  upon  either  the  hydration 
of  the  carbonate,  the  combination  of  ammonia  and  water  with  the 
acid  or  half -acid  carbonate,  or  both  of  these  actions. 

(a)  By  digesting  in  a  closed  flask  the  commercial  carbonate, 
crushed  small,  with  strong  solution  of  ammonia  for  two  hours,  or 
not  much  less,  at  a  temperature  not  exceeding  12°  C,  or  thereabouts, 
the  ammonium  carbonate  is  left  as  a  mealy,  obscurely  crystalline 
mass.  It  is  to  be  dried  by  pressure  between  folds  of  bibulous  paper; 
this  operation,  after  most  of  the  mother-liquor  has  been  absorbed  by 
a  few  changes  of  paper,  being  conducted  in  a  chamber  as  small  as 
convenient,  and  as  far  as  possible  filled  by  the  salt  and  the  paper 
used  to  diy  it,  every  care  at  the  same  time  being  taken  to  expose  it 
as  briefly  as  possible  to  the  free  action  of  the  atmosphere  in  this 
stage  of  the  drying.  The  operation  is  practically  complete  when  tho 
salt  no  longer  makes  distinct  wet  marks  on  the  drying- paper,  though 
it  will  then  still  feel  damp.  If,  when  the  drying  is  nearly  finished, 
the  salt  is  found  to  be  firmly  adhering  to  tho  paper  when  a  change 
is  made,  the  operation  has  been  so  performed  as  to  allow  of  decom- 
position taking  place,  through  insuSicient  exclusion  of  air,  either  by 
having  adopted  imperfect  means  for  protecting  the  salt  while  it  was 
between  the  folds  of  paper,  or  by  having  inado  the  changes  of  paper 
too  slowly  or  too  many  times.  In  warm  weather  it  is  well  to  sur- 
round the  chamber  with  ice. 

(b)  By  digesting  the  commercial  carbonate  (or  any  other  carbon- 
ate) of  ammonium  with  strong  solution  of  ammonia  in  a  closed 
vessel,  at  a  temperataro  of  20''-2d"  until  it  is  dissolved,  and  leaving 
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the  solntion  thus  obtained  in  a  cool  place,  with  the  vessel  containing 
it  not  thoroughly  closed,  in  order  that  some  of  the  ammonia  may 
escape,  when  minute  crystals  form,  converting  it  at  first  into  a 
semi-transparent  magma,  but  afterwards  becoming  distinct,  inter- 
lacing, slender  prisms.  One  part  of  the  commercial  carbonate  to 
four  parts  by  weight  of  the  strong  solution  of  ammonia  is  a  conve- 
nient proportion  in  which  to  take  them.  The  digestion  generally 
takes  about  two  days.  It  may  happen  when  the  ammonia  has  not 
been  allowed  to  escape,  and  the  quantity  of  carbonate  which  has  been 
added  is  relatively  great,  that  a  few  larger  crystals,  having  quite  a 
different  appearance  to  the  others,  will  form  ;  when  this  is  the  case, 
the  solution  must  be  warmed  until  these  crystals  have  dissolved,  and 
at  the  same  time  some  ammonia  be  allowed  to  escape,  and  then,  on 
again  cooling  it,  these  crystals  will  not  reform.  On  the  other  hand, 
when  by  prolonged  digestion  at  a  gentle  heat,  a  very  large  quantity 
of  the  commercial  carbonate  has  been  dissolved  in  the  strongest 
ammonia  water,  fortified  occasionally  by  the  passage  of  ammonia  gas 
in  the  cold,  the  solution  only  yields  the  ammonium  carbonate  with 
difficulty,  until  most  of  the  ammonia  has  been  allowed  to  escape  from 
it  by  keeping  it  in  an  imperfectly  closed  vessel,  and  the  crystals  are 
then  often  large  flattened  prisms.  In  separating  minute  crystals  of 
ammonium  carbonate  from  their  mother-liquor  and  preparing  them  for 
analysis,  the  same  plan  is  to  be  adopted  as  in  the  previous  method. 
The  preparation  is  somewhat  more  manageable  than  the  preparation 
of  the  mealy  form,  and  the  presence  of  the  crystalline  lastre  serves 
as  a  means  of  testing  its  success. 

(c)  By  passing  ammonia  through  a  strong  solution  of  the  commer- 
cial carbonate  until  it  becomes  charged  with  the  gas,  when  crystals 
of  the  ammonium  carbonate,  similar  to  those  produced  by  method 
Q))  will  form  in  a  small  quantity,  either  while  the  gas  is  passing,  if 
the  solution  be  kept  cool,  or  afterwards,  on  allowing  the  solution  to 
stand  in  a  closed  vessel  in  a  cool  place. 

{d)  By  dissolving  a  sufficient  quantity  of  the  commercial  carbon- 
ate in  warm,  dilute  solution  of  ammonia,  best  in  a  closed  or  nearly 
closed  vessel^  when  ammonium  carbonate  crystallises  out  on  cooling. 
If  the  free  ammonia  be  present  in  large  quantity,  the  crystals  are 
small ;  if  it  be  present  in  very  small  quantity  only,  the  salt  next  to 
be  described  crystallises  out ;  while  if  it  be  present  in  not  much  more 
than  sufficient  quantity  to  prevent  this,  the  crystals  of  ammonium 
carbonate  are  large.  This  is  one  of  the  best  methods  for  getting 
large  crystals. 

(e)  By  adding  dilute  spirit  to  a  solution  of  commercial  carbonate 
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in  ammonia- water  (or  to  any  solution  equivalent  to  this,  prepared  in 
any  other  way),  in  quantity  somewhat  less  than  enough  to  cause  a 
precipitate,  when  the  ammonium  carbonate  slowly  crystallises  out  in 
long  flat  prisms.  As  with  the  last  method,  the  size  of  the  crystals 
is  generally  less  in  proportion  to  the  quantity  of  free  ammonia. 
When  strong  spirit  is  added  to  a  concentrated  ammoniacal  solution 
of  the  carbonate,  the  whole  soon  partially  solidifies  through  the  for- 
mation of  minute  crystals  of  ammonium  carbonate,  large  prisms 
sometimes  shooting  across  the  mass,  when  the  mixture  is  not  too 
strong  in  free  ammonia. 

{f)  By  dissolving  ammonium  carbonate  in  sufficient  quantity  in 
water  at  a  gentle  heat  (30"-35°)  in  a  closed  vessel ;  when  on  cooling 
the  solution,  and  standing  it  aside  for  some  time,  a  little  ammonium 
carbonate  crystallises  out. 

{(j)  By  dissolving  ammonium  carbonate  in  sufficient  quantity  in 
strong  ammonia  solution  at  the  ordinary  temperature,  in  a  closed 
vessel,  and  setting  the  solution  aside  with  the  vessel  only  imperfectly 
closed,  that  ammonia  may  slowly  escape,  when  ammonium  carbonate 
crystallises  out. 

(Ji)  By  passing  carbonic  anhydride  into  strong  ammonia-water 
for  some  time,  taking  care  to  leave  large  excess  of  ammonia,  and 
setting  the  solution  aside  in  a  closed  vessel,  when  the  carbonate 
separates  in  small,  usually  minute,  crystals. 

(i)  By  dissolving  good  commercial  carbonate,  crushed  small,  in 
water  at  a  gentle  heat,  best  in  a  closed  or  nearly  closed  vessel,  setting 
the  solution  aside  to  cool  and  crystallise,  decanting  the  mother- 
liquor  on  to  a  fresh  quantity  of  commercial  carbonate,  again  effect- 
ing solution  by  heat,  cooling,  and  crystallising,  a  second  time  decant- 
ing the  mother-liquor,  and  so  on,  repeating  these  solutions  and 
crystallisations  a  sufficient  number  of  times,  when,  according  to  the 
extent  to  which  the  water  has  been  treated  with  the  commercial 
carbonate,  either  the  last  solution,  after  depositing  crystals  for  one  or 
two  days,  will,  on  being  decanted  and  left  for  a  further  time  in  a 
closed  vessel  in  a  cool  place,  deposit  large  prismatic  crystals  of  am- 
monium carbonate,  or  the  solution  will,  in  one  nighC's  crystallisation, 
form  over  the  first  crop  of  crystals  a  second  of  the  ammonium 
carbonate,  and  continue  for  some  time  to  yield  more  of  this  substance. 
If,  instead  of  waiting  for  the  solution  to  crystallise,  it  bo  treated 
with  ammonia-water,  a  precipitation  of  minute  crystals  of  the  salt 
will  take  place  and  convert  the  whole  into  a  semi-solid  mass.  This 
and  method  (ci)  are  the  best  for  obtaining  largo  crystals.  The 
crystali  are  relatively  short  and  broad  when  this  solution  is  allowed 
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to  crystallise  slowly  at  medmm  temperatures  ;  but  when  the  solution 
which  has  thus  been  left  standing  for  some  days  is  exposed  to  the 
sky  for  a  night  in  clear  cold  weather,  long  fiat  prisms  generally 
form. 

Sensible  Properties. — Ammonium  carbonate  gives  out  an  exceed- 
ingly strong  ammoniacal  odour,  due,  presumably,  not  to  itself,  but  to 
ammonia  as  a  product  of  its  decomposition.  It  has  an  extremely 
pungent  taste,  and  at  once  affects  the  tongue  as  a  caustic  to  a  marked 
degree. 

Form. — Ammonium  carbonate  takes  the  form  of  elongated  plates 
or  flattened  prisms.  When  large  crystals  are  formed  by  slow  growth, 
they  are  so  broad  in  proportion  to  their  length,  that  they  can  hardly 
be  described  as  prisms.  But  when  large  crystals  are  produced  in  a 
single  night,  they  are  often  of  great  length,  shooting  across  the  solu- 
tion like  nitre  crystals.  One  of  these  was  measured,  and  found  to  be 
60  m.m.  long,  6  m.m.  broad,  and  about  0*5  m.m.  thick.  Crystals 
growing  over  the  bottom  of  the  vessel  take  the  broad,  short,  tabular 
form,  while  those  produced  in  the  body  of  the  solution  assume  the 
slender,  flat,  prismatic  form.  When  solitary  crystals  are  first  seen 
suspended  in  the  solution,  they  have  a  narrow  breadth,  no  sensible 
thickness,  and  a  considerable  length  relatively  to  their  minute  bulk, 
and  are  hardly,  if  at  all,  visible,  except  when  in  a  position  to  reflect 
light  to  the  eye  from  one  or  other  of  their  broad  surfaces.  A  very 
small  absolute  bulk  of  such  crystals  is  sufficient  to  convert  the  whole 
solution  into  a  semi-transparent  magma,  forming,  as  they  do,  equally 
through  all  parts  of  it.  When  they  are  very  minute,  and  in  not  too 
great  quantity,  the  network  they  form  can  be  shaken,  by  gently 
jolting  the  vessel,  into  a  smaller  bulk,  retaining  more  or  less  the 
shape  of  the  interior  of  the  vessel.  Violently  shaken  up,  they  sub- 
side afterwards  to  the  lower  part  of  the  vessel.  When  the  solution 
filled  with  these  crystals  is  left  undisturbed,  the  crystals  grow,  and 
form  a  closely  interlacing  network  of  slender,  apparently  four-sided 
prisms. 

Chemical  Composition. — The  author  gives  the  results  of  analysis  of 
all  these  different  forms  of  this  salt.  The  results  are  very  concordant, 
and  correspond  to  the  formula 

Behaviour  on  Exposure. — Ammonium  carbonate  gets  very  damp 
when  exposed  to  the  air.  Before  crystals  of  the  ammonium  carbon- 
ate can  be  dried,  they  lose  their  lustre,  and  become  semi-opaque  and 
moist,  but  retain  their  general  shape;   when  pressed,  they  break 
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down  to  a  mass  of  wet  acid  carbonate.  This  change  is  not  the  resnlt 
of  absorption  of  moisture  from  the  air,  but  of  the  instability  of  the 
salt  in  an  atmosphere  not  charged  with  the  products  of  its  own 
decomposition  ;  for  the  action  goes  on  in  a  stoppered  bottle  until  the 
air  in  the  bottle  is  thus  affected,  and  the  salt  is  wet.  The  change 
may  be  thus  represented  : — 

C  0,  (0  HO2  (N  H3)2  =  C  O2  0  H^N  H3  +  0  H,  +  N  H3. 

It  is  because  of  this  evolution  of  moist  gas  that  a  feeling  of  damp- 
ness in  the  paper  used  to  dry  the  salt,  must  not  be  regarded  as 
proof  that  some  adhering  moisture  has  not  been  removed  from  it. 

Behaviour-  with  Water. — Ammonium  carbonate  is  soluble  in  its  own 
weight  of  water,  or  slightly  more,  at  15°.  By  cooling  the  solution 
contained  in  a  closed  vessel,  some  of  the  salt  crystallises  out  again, 
but  mixed  withother  carbonates. 

The  saturated  solution  is  of  somewhat  oily  consistence.  It  smells 
very  strongly  of  ammonia.  Exposed  freely  to  the  air,  it  loses  am- 
monia. Heated,  it  begins  to  effervesce  between  70°  and  75°,  and 
boils  freely  between  75°  and  80",  yielding  vapours  which  condense 
into  a  moist  solid.  After  boiling  for  a  while,  and  when  cooling  the 
solution,  it  is  found  to  be  unchanged  in  properties,  except  that  it  i.s 
weaker. 

A  warm  saturated  solution  of  ammonium  carbonate  exhibits  the 
phenomenon  of  supersaturation  and  sudden  crystallisation  in  a  well- 
marked  manner  when  it  is  allowed  to  cool  in  a  closed  flask.  If  the 
solution  does  not  crystallise  while  left  at  rest,  it  wdll  do  so  suddenly 
on  stirring  it  with  a  glass  rod  or  pouring  it  out  into  another  vessel. 

Behaviour  with  Alcohol. — Ammonium  carbonate  is  insoluble  in 
alcohol.  Crystals  of  it  treated  with  rectified  spirit  are  converted 
into  acid  carbonate  and  pure  ammonia.  An  aqueous  solution  of  it 
is  precipitated  by  alcohol,  the  precipitate  being  acid  carbonate,  or 
intermediate  in  composition  to  this  and  normal  carbonate. 

Behaviour  with  Ammonia-water. — Ammonium  carbonate  dissolves 
in  ammonia- water  only  very  sparingly  at  a  low  temperatui*e,  but  by 
{lig(!.stion  at  ordinary  temperatures,  the  quantity  dissolved  becomes 
gi  ( at(  r.  Strong  ammonia- water,  added  to  a  concentrated  solution 
of  the  carbonate,  precipitates  it  unchanged.  Ammonia  gas  passed 
into  a  moderately  strong  solution  haa  the  same  effect.  In  cases 
where  no  precipitate  is  produced,  tlie  mixture  will  generally  deposit 
some  of  the  salt  when  cooled  in  ice.  The  snuill  solubility  of  am- 
monium carbonate  in  ammonia-water  is  a  fact  which  is  most  service- 
able in  preparing  it.     Thus  nearly  all  the  methods  already  given, 
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including,  perhaps,  that  in  which  the  salt  is  precipitated  by  spirit 
from  a  weak  ammoniacal  solution,  depend  upon  this  influence  of 
ammonia.  But  ammonia  has  a  much  more  remarkable  effect  upon 
ammonium  carbonate  than  that  described  in  the  last  paragraph.  It 
is  capable,  under  suitable  conditions,  of  converting  the  carbonate 
into  carbamate,  as  will  be  explained  further  on. 

II.  Half-acid  Ammonium  Carbonate. 

The  author  refers  to  the  methods  of  Rose  and  Deville  for  the  pre- 
paration of  this  salt  in  crystals,  and  describes  the  details.  He  also 
gives  the  following  process  : — 

A  concentrated  solution  of  commercial  carbonate  in  warm  water 
is  made  in  a  loosely-closed  vessel,  and  left  to  crystallise.  The  ope- 
ration is  repeated  again  and  again  with  the  mother-liquor  and  more 
of  the  carbonate  of  commerce,  until  in  place  of  the  compact  crop  of 
crystals  at  first  obtained,  a  bulky  and  loosely  arranged  crop  of  thin 
plates  is  produced ;  this,  and  those  succeeding  it,  are  crops  of  the 
half-acid  carbonate. 

By  using  not  too  great  a  charge  of  commercial  carbonate,  and 
allowing  the  crystallisation  to  go  on,  in  a  place  not  too  cold,  crystals 
form,  and  grow  slowly  to  a  considerable  size ;  or  large  crystals  may 
generally  be  obtained  by  decanting  the  mother-liquor,  after  twenty- 
four  hours  standing,  off  the  first  or  second  crop  of  half- acid  carbon- 
ate, and  leaving  it  undisturbed  in  a  closed  vessel  for  some  weeks. 

A  modification  of  this  method  is,  to  heat  some  commercial  carbon- 
ate in  a  retort  with  just  enough  water  to  cover  it,  at  a  temperature 
not  exceeding  60",  until  all  is  dissolved,  then  cooling  the  solution 
and  setting  it  aside  to  crystallise,  when  it  yields  the  half- acid  car- 
bonate mixed  with  acid  carbonate. 

Sensible  Properties. — Half-acid  ammonium  carbonate  has  a  very 
pungent  ammoniacal  taste  and  smell,  but  the  pungency  is  less  intense 
and  persistent  than  that  of  the  normal  carbonate. 

Form. — It  occurs  in  the  form  of  thin,  elongated,  six-sided  plates ; 
or  when  these  plates  are  left  to  grow  in  their  mother-liquor,  of 
flattened  right  rectangular  prisms,  terminated  by  the  faces  of  a 
rhombic  octohedrons. 

Chemical  Composition. — The  author  gives  the  results  of  analysis  of 
a  number  of  examples  of  this  salt,  from  which  he  deduces  the 
formula  : — 

(CO,)3(OH,)u'NH3)4 
as  correctly  representing  the  composition  of  the  crystals.     In  the 
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previous  investigations  of  Rose  and  Deville,  the  formula  deduced 
contained  an  additional  atom  of  water. 

III.  Acid  Ammonium  Carbonate. 

Preparation. —  (a)  By  exposing  tlie  commercial  carbonate,  the 
half-acid  carbonate,  or  tlie  normal  carbonate  to  the  air,  when  the 
acid  carbonate  is  left  in  the  mealy  condition. 

(b)  Also  by  exposing  ammonium  carbamate  to  the  air,  when  a 
little  of  the  acid  carbonate  is  formed  and  left  behind  in  the  mealy 
condition. 

(c)  By  treating  the  commercial  carbonate  or  the  half- acid  car- 
bonate with  insufficient  water  to  dissolve  it,  when  the  acid  carbonate 
is  left  in  the  mealy  condition.  By  treating  similarly  the  normal 
carbonate,  a  very  little  acid  carbonate  seems  also  to  be  formed. 

(d)  By  treating  the  commercial  carbonate,  half-acid  carbonate,  or 
normal  carbonate,  with  aqueous  alcohol,  when  the  acid  carbonate  is 
left  in  the  mealy  condition. 

(e)  By  forming  a  sufficiently  strong  solution  in  water  of  the  com- 
mercial carbonate,  or  the  half- acid  carbonate,  and  then  reducing  the 
temperature,  when  the  acid  carbonate  crystallises  out. 

(/)  By  adding  alcohol  to  an  aqueous  solution  of  the  commercial 
carbonate,  the  half-acid  carbonate,  or  the  normal  carbonate,  when 
the  acid  carbonate  deposits  in  crystals. 

(fj)  By  treating  an  aqueous  solution  of  the  commercial  carbonate, 
the  half-acid  carbonate,  or  the  normal  carbonate,  with  carbonic 
anhydride,  when  the  acid  carbonate  crystallises  out. 

Sensible  Qualities. — Acid  carbonate  has  a  cooling,  saline  taste,  free 
from  ammoniacal  character  until  it  has  been  retained  in  the  mouth 
for  a  short  time.  It  has  no  smell  when  dry ;  when  damp,  it  smells 
of  ammonia. 

Form. — It  occurs  in  the  form  of  powder,  in  crystals,  transparent 
or  opalescent,  obtained  from  water ;  and  in  crystalline  semi-trans- 
parent cakes. 

The  latter  are  produced  by  slow  distillation,  and  exactly  resemble 
well-crystallised  specimens  of  the  commercial  carbonate.  This  form 
of  the  acid  carbonate  sometimes  occurs  in  commerce,  associated  with 
the  ordinary  commercial  carbonate. 

Tlio  autlior  has  repeatedly  analysed  this  salt,  the  acid  carbonate, 
prepared  in  various  ways,  and  has  always  obtained  results  closely 
according  with  the  composition  N  Hg  H,  0  C  Oj. 

Behaviour  07i  Exposure. — It  is  probably  ([uito  fixed  in  dry  air. 
In  ordinary  air  it  is  very  slowly  dissipated,  as  was  pointed  out  by 
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Dalton.  According  to  John  Davy,  it  is  decomposed  by  the  atmo- 
spheric moisture,  and  rendered  alkaline.  Certainly,  the  moister  it 
is,  the  more  ammoniacal  it  renders  the  air  confined  with  it  in  a 
bottle.  By  exposure  to  air,  the  faces  of  the  crystals  lose  much  of 
their  lustre.  It  is  not  quite  easy  to  recognise  the  nature  of  the 
change  which  the  salt  undergoes  by  exposure  :  for  example,  when 
the  salt  has  been  left  for  a  while  in  a  closed  bottle,  how  is  the  strong 
smell  of  ammonia  which  is  generated  to  be  accounted  for  ?  What 
has  become  of  the  carbonic  anhydride  that  was  in  combination 
with  it  ? 

Behaviour  when  heated. — Like  the  normal  carbonate,  when  heated 
in  a  retort,  a  little  of  it  is  first  decomposed,  and  yields  a  few  drops 
of  liquid  distillate,  at  about  49°  C,  which  gradually  crystallise  in 
needles ;  while  the  rest,  getting  thus  enveloped  in  an  atmosphere 
of  the  products  of  this  decomposition,  undergoes  no  change  at 
this  heat.  At  about  60°  it  is  slowly  decomposed  into  carbonic 
anhydride,  water,  and  ammonia.  As  already  described,  these  three 
substances  re-form  the  acid  carbonate  in  the  cool  part  of  the 
retort,  and  the  salt  in  the  retort  remains  dry.  When  the  heat  is 
carried  much  above  60°  C,  the  salt  remaining  in  the  retort  gets  wet ; 
a  moist  solid,  having  no  longer  the  composition  of  the  acid  carbon- 
ate, forms  in  the  cool  part  of  the  retort-neck,  and  carbonic  anhy- 
dride escapes.  The  nature  of  this  solid  distillate  will  be  considered 
along  with  that  of  the  products  obtained  by  distilling  the  normal 
carbonate  and  of  other  products  of  distillation. 

Behaviour  tvith  Water. — As  was  first  pointed  out  by  Berthollet, 
the  acid  carbonate  dissolves  in  about  eight  parts  of  water,  at  15°  C. 
By  exposure  to  the  air,  this  solution  rapidly  loses  carbonic  anhy- 
dride ;  but,  as  also  pointed  out  by  Berthollet,  this  loss  is  soon 
arrested.  Grently  heated,  it  efiervesces.  The  solution  placed  in 
contact  with  solid  acid  carbonate  decomposes  it,  even  at  low  tem- 
peratures, large  bubbles  of  carbonic  anhydride  being  formed,  as  was 
pointed  out  by  Davy,  which  adhere  to  the  crystals,  and,  if  the  latter 
are  small,  carry  them  to  the  surface.  A  saturated  solution  of  acid 
carbonate  crystallises  out  when  cooled.  A  solution  of  the  acid  car- 
bonate, when  heated  in  a  retort,  first  evolves  carbonic  anhydride, 
and  then  a  distillate  of  normal  carbonate  (Berthollet),  and  lastly, 
one  of  pure  water. 

Behaviour  with  Alcohol. — Acid  carbonate  is  in  reality  very  slightly, 
if  at  all,  acted  on  by  strong  aqueous  spirit,  cold  or  boiling.  In  the 
cold,  the  spirit,  after  digestion,  contains  a  very  little  caustic  am- 
monia ;  while  a  few  bubbles  of  gas,  presumably  carbonic  anhydride, 
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are  fonnd  entangled  among  the  crystals  of  tlie  salt.  The  crystals 
boiled  with  the  spirit  are  slowly  decomposed,  as  they  would  be  by 
the  heat  alone ;  carbonic  anhydride  and  ammonia  escape,  and  the 
remaining  spirit  is  left  weakened,  with  a  little  caustic  ammonia 
dissolved  in  it. 

ly.  Rose's  Carbonate. 

A  salt  in  beantifnl  crystals  was  obtained  by  Eose  from  an  aqueous 
solution  of  the  commercial  carbonate,  which  yielded  a  smaller  pro- 
portion of  ammonia  than  that  of  one  atom  to  one  of  carbonic 
anhydride.  Rose  found  its  preparation  very  uncertain,  and  only 
succeeded  very  rarely  in  getting  it.  He  obtained  it  by  evapo- 
rating the  solution  of  commercial  carbonate  in  a  partial  vacuum 
over  oil  of  vitriol,  taking  care  to  avoid  the  production  of  ebul- 
lition in  the  solution,  as  this  is  attended  with  the  formation 
of  the  ordinary  acid  carbonate.  .  He  observed  that  the  salt  soon 
changed  into  the  ordinary  acid  carbonate,  when  it  was  left  ex- 
posed over  the  oil  of  vitriol  after  it  was  formed,  and  that  it  also 
underwent  this  change,  though  more  slowly,  in  whatever  way  at- 
tempts were  made  to  preserve  it,  the  change  being  marked  by  efflo- 
rescence. 

The  author  fully  admits  the  possible  existence  of  this  salt,  al- 
though he  has  not  succeeded  in  preparing  it,  but  rejects  the  formula 
proposed  for  it  by  Rose,  and  considers  that  its  composition  is  most 
correctly  represented  as  (N  H3)4  (Hj  0)4  (C  02)5. 

Constitution  of  the  Carbonates  of  Ammonium. 

Admitting  the  existence  of  Rose's  salt,  we  have  the  following 
series  of  carbonates  of  ammonium  which  crystallise  from  their  solu- 
tions : — 

Normal  carbonate  (C  0^)^  (O  H2)4  (N  H3)4. 

Half-acid  ditto  (C  O^),  (0  H,),  (N  HO4. 

Acid         ditto  (C  03)4  (0  H^)^  (N  H3)4. 

Rose's      ditto  (C  O,),  (O  H,),  (N  U,),. 

If  instead  of  regarding  carbonic  acid  aa  a  dibasic  acid  (H,  C  O3),  it 
be  viewed  as  tetrabasic  (H4CO4),  then  tlie  foregoing  normal  car- 
bonate becomes  the  half  saturated  salt  of  the  tetrabasic  acid  : 

(NH,),n,CO,; 
and,  following  out  this  view,  the  aatlior  regards  the  remaining 
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members  of  the  series  as  compounds  of  this  salt  with  one,  two,  and 
three  atoms  respectively  of  carbonic  anhydride. 


(C  0,),  (0  H,)4  (N  H3)4  or  (C  0,  (N  H^),  B.,),. 

(C  0,)3  (0  H,),  (N-  H,),  or  C  0,  (C  0,  (N  H,),  B,),. 
(CO3),  (0H,)4  (NH3)4  or  (COOs  (C  O4  (NH,)^  H,)^. 
(CO,),  (Oa>)4  (NH3)4  or  (C0,)3  (CO,  (NH,),H,),. 


The  regularity  of  this  series,  which  includes  all  the  carbonates  of 
ammonium  yet  obtained  crystallised  from  solution,  is  remarkable, 
and  favours  the  theory  that  the  half-acid,  acid,  and  hyper-acid  car- 
bonates are  anhydro- compounds  of  the  normal  carbonate. 

As  TO  THE  Existence  of  a  Noemal  Ortho-caebonate  of  Ammonium. 

If  the  normal  meta-carbonate  can  really  be  considered  to  be  an  acid 
ortho- carbonate,  then  a  normal  ortho- carbonate,  that  is,  a  salt  having 
the  formula  C  O4  (IST  Hj),  may  be  supposed  to  exist.  Evidence  of  its 
probabe   existence  is  not  altogether  wanting. 

Ammonium  Carbamate,  (N  113)2  C  O3. 

Freparation. — (a)  'By  the  direct  union  of  dry  ammonia  and  carbonic 
anhydride  gases,  when  it  is  deposited  partly  as  an  incrustation  on 
the  walls  of  the  vessel  in  which  it  is  formed,  and  partly  as  flocculi. 
This  is  the  earliest  method  known. 

(&)  (Rose's  method.)  By  distilling  together  ammonium  sulpha- 
mate  and  anhydrous  sodium  carbonate ;  when  it  is  also  obtained  as 
an  incrustation  on  the  walls  of  the  condensing  vessel. 

(c)  (Kolbe  and  Basaroff's  method.)  By  passing  carbonic  anhy- 
dride and  ammonia  gases,  both  perfectly  dry,  into  cold  absolute 
alcohol,  separating  the  copious  crystalline  precipitate  by  filtration 
from  the  greater  part  of  the  liquid,  and  heating  it  with  absolute 
alcohol  in  a  hermetically  sealed  tube  to  100°  or  above,  when  the 
liquid  on  cooling  deposits  the  carbamate  in  large  crystalline  lamina). 
The  author  has  added  to  these  processes  several  others  made  out  by 
himself. 

(d)  By  passing  carbonic  anhydride  and  ammonia  gases  into  con- 
centrated aqueous  solution  of  ammonia,  when  the  carbamate  sepa- 
rates in  crystals,  which,  when  dried  as  well  as  possible  by  pressure 
between  folds  of  bibulous  paper,  contain  only  a  little  carbonate. 
The  details  of  the  operation  are  as  follows  :  — A  wide-mouthed  short- 
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necked  flask  or  bottle,  fitted  with  a  perforated  vulcanised  stopper, 
through  which  two  glass  tubes  pass,  is  half-filled  with  the  strong 
solution  of  ammonia  of  commerce,  and  placed  in  a  vessel  of  cold 
water  or,  preferably,  ice.  Carbonic  anhydride  gas,  which  has  been 
passed  through  oil  of  vitriol,  is  then  sent  into  the  ammonia- water  by 
one  of  the  leading  tubes,  pushed  down  nearly  to  the  bottom  of  the 
solution.  No  fear  of  the  ammonia  passing  up  the  tube  by  absorp- 
tion, need  be  felt,  so  long  as  the  stream  is  not  exceedingly  slow.  A 
stream  of  ammonia  gas — by  preference,  partly  or  completely  dried — 
is  then  sent  into  the  solution  by  the  other  leading  tube,  also  dipping 
deep  into  the  liquid.  The  flow  of  the  ammonia  is  regulated  to  suit 
the  absorption  of  it  that  takes  place  by  the  liquid.  The  carbonic 
anhydride  is  not  absorbed  at  first  much  more  rapidly  than  it  would 
be  by  water,  and  even  after  a  while,  when  its  rate  of  absorption  has 
considerably  increased,  it  can  still  be  sent  through  the  liquid  to  the 
surface  with  ease ;  this  it  is  advantageous  to  do,  as  its  absorption  is 
complete  at  the  surface  of  the  solution,  unless  it  is  sent  into  it  in 
very  large  quantity.  When  the  solution  is  kept  cool  by  ice,  very  little 
incrustation  forms  on  the  sides  of  the  bottle  above  the  liquid,  but 
when  the  solution  is  not  kept  cool,  thick  incrustation  is  formed.  The 
carbamate  soon  precipitates  in  small  crystals  in  the  cold  solution,  but 
in  the  warm  solution  this  does  not  take  place  for  some  time.  This, 
however,  is  only  because  the  carbamate  is  more  soluble  in  the  warm 
liquid ;  for  it  crystallises  out  on  the  cooling  of  the  solution.  But,  as 
the  carbamate  more  easily  combines  with  water  when  in  solution,  it 
is  desirable  to  keep  the  solution  cool,  so  that  it  may  be  precipitated 
as  soon  as  possible  after  it  is  formed.  When  the  solution  containing 
precipitated  carbamate  is  allowed  to  grow  warm,  the  greater  part  or 
all  of  the  carbamate  re-dissolves,  but  separates  again  on  cooling.  A 
little  normal  carbonate  usually  separates  along  with  the  carbamate. 
This  can  be  partly  separated  from  the  heavier  crystals  of  the  latter 
by  decanting  the  solution,  after  agitation,  from  the  carbamate,  before 
much  of  the  carbonate  has  had  time  to  settle  down.  The  incrusta- 
tion on  the  sides  of  the  bottle  is  also  carbamate,  but  more  contami- 
nated with  carbonate.  The  crystals  of  carbamate  are  strained  off 
and  pressed  in  a  calico  filter,  and  then  dried  by  prossui*e  between 
folds  of  bibulous  paper.  They  cannot  bo  obtained  quite  dry.  They 
are  to  be  stored  in  a  closely-stoppered  bottle,  and  during  the  iirst 
few  days  they  must  ba  shaken  about,  or  otherwise  they  will  oake 
together,  by  slowly  uniting  with  the  adhering  moisture,  to  form 
carbonate.  The  stopper  must  also  bo  turned  occasionally,  as  it  is 
very  apt  to  get  cementod  into  the  bottle  by  a  little  carbonate  forming 
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between  it  and  the  neck.  The  yield  of  carbamate  by  this  process  is 
good,  but  the  carbamate  is  never  very  pure,  having  some  carbonate 
formed  along  with  it  during  its  preparation,  and  more  afterwards 
from  the  moisture  which  always  adheres  to  it.  It  is  worthy  of  notice 
that  in  this  process  we  have  an  exact  imitation  of  the  process  (c) 
employed  by  Kolbe  and  Basaroff,  only  that  concentrated  ammonia- 
water  is  employed,  instead  of  absolute  alcohol.  The  formation  of 
the  carbamate  in  this  way  is  interesting  also  from  the  light  it  throws 
on  the  nature  of  aqueous  ammonia  ;  for,  unless  it  be  maintained  that 
carbonic  anhydride  resolves  an  ammonium  hydrate  into  ammonia  and 
water,  thus — 

C  0.,  +  2  0  H  (N  H4)  =  0  0^  (N  Hs)^  +  2  0  H^, 

ammonia  solution  cannot  be  considered  to  be  a  solution  of  ammonium 
hydrate. 

(e)  By  digesting  in  a  closed  vessel  an  aqueous  solution  of  ammonia, 
saturated  with  the  gas  at  a  low  temperature,  with  either  the  com- 
mercial carbonate,  or  any  other  carbonate  of  ammonium,  at  a  tempera- 
ture of  20°-25°  for  thirty-six  or  forty  hours,  when  the  carbamate 
either  crystallises  out  at  once  on  cooling,  or  will  do  so  after  cooling 
the  solution,  passing  more  ammonia  gas  into  it,  adding  more  carbon- 
ate, repeating  the  digestion  as  before,  and  then  again  cooling. 
This  process  has  been  already  described  in  the  account  of  the  reactions 
of  the  normal. and  acid  carbonates.  The  best  carbonate  to  employ 
is  the  commercial  carbonate,  because  it  yields  more  of  the  carbamate, 
as  might  be  anticipated  from  its  composition.  The  crystals  are  the 
same  as  those  obtained  by  process  {d),  but  usually  much  larger. 
Large  crystals  can  be  obtained  almost  perfectly  dry,  and  quite  free 
from  admixture  with  the  normal  carbonate  (which  is  always  formed 
with  the  carbamate  by  this  method,  though  in  very  small  "quantities). 

(/)  By  heating  the  commercial  carbonate  of  ammonia,  mixed  with 
a  sufficient  quantity  of  anhydrous  potassium  carbonate,  in  a  retort, 
immersed  in  a  water- bath  at  a  temperature  carried  slowly  from  about 
50°  to  about  80°,  and  connecting  the  neck  of  the  retort  with  a  wide 
tube  dipping  under  mercury,  when  the  neck  of  the  retort  becomes 
incrusted  with  the  carbamate  in  a  translucent  crystalline  condition. 
The  water-bath  is  to  be  maintained  at  a  temperature  not  much 
exceeding  60°  C,  until  ammonia  gas,  which  is  at  first  generated  in 
large  quantities,  has  nearly  ceased  to  escape  through  the  mercury. 
The  temperature  of  the  bath  is  then  to  be  raised,  but  not  so  rapidly 
as  to  cause  any  material  escape  of  gas  through  the  mercury.  The 
potassium  carbonate  is  to  be  freshly  ignited,  and  in  powder,  and  to 
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be  mixed  with  less  than  its  bulk  of  the  commercial  carbonate,  in 
good  condition,  and  crnshed  small,  and  the  mixture  covered  with  a 
layer  of  the  potassium  carbonate.  To  obtain  the  carbamate,  the 
neck  of  the  retort  is  to  be  cut  off  and  broken  up,  and  the  carbamate 
chipped  from  the  fragments.  If  the  neck  of  the  retort  is  kept  cool 
by  special  means,  the  carbamate  is  formed  more  rapidly  than  if  these 
means  are  not  employed;  but  it  is  then  not  so  crystalline,  and 
adheres  with  such  increased  firmness  to  the  glass,  that  mnch  time 
is  spent  in  detaching  it,  during  which  it  is  absorbing  moisture. 
The  carbamate  has  not  been  obtained  quite  pure  by  this  process, 
but  it  has  been  markedly  purer  than  the  carbamate  obtained  by  Rose 
from  the  mixed  dried  gases. 

(g)  By  distilling,  as  in  the  last  process,  a  mixture  of  the  com- 
mercial carbonate  of  ammonia  and  anhydrous  calcium  chloride,  when 
an  incrustation  forms,  similar  in  every  respect  to  that  obtained  in 
the  last  case,  which  is  the  carbamate.  At  a  temperature  of  the 
water-bath  of  about  48''  a  considerable  quantity  of  carbonic  anhy- 
dride escapes  through  the  mercury ;  and  at  about  52°  the  incrusta- 
tion begins  to  form,  and  continues  to  do  so  with  very  little  further 
escape  of  gas ;  while  the  temperature  is  allowed  to  rise  very  slowly 
to  65°,  a  temperature  which  is  sufficient  to  carry  the  process  to  its 
completion.  The  calcium  chloride  used  is  to  be  in  as  fine  a  powder 
and  as  nearly  anhydrous  as  possible  ;  and  it  must  be  used  in  con- 
siderable excess,  as  particles  of  it  are  only  acted  on  superficially.  The 
mixture  with  the  carbonate  can  be  effected  by  shaking  the  two 
powders  in  a  stoppered  bottle,  so  as  to  avoid  unnecessary  exposure 
to  the  air. 

The  author  has  used  of  the  calcium  chloride  from  one-and-a-half  to 
three  times  the  weight  of  the  carbonate,  and  generally  reserved  some 
of  it  to  cover  over  the  mixture  of  the  carbonate  with  the  rest.  The 
carbamate  is  generally  very  nearly  pure,  provided  sufficient  anhydrous 
calcium  cliloride  has  been  used.  When  not  very  pure,  it  can  bo 
rendered  almost  perfectly  so  by  distilling  it  off  fresh  calcium  chloride. 
The  yield  of  carbamate  is  less  than  that  by  the  previous  process. 

(/i)  By  distilling  the  commercial  carbonate  extremely  slowly,  when 
the  more  remote  part  of  the  earlier  formed  incrustation  will  be  found 
to  bo  impure  carbamate.  Samples  were  obtained  from  an  incrusta- 
tion thus  prepared,  in  which  six-sevenths  and  five-sixths  respectively 
of  the  contained  ammonia,  were  in  the  state  of  carbamate.  There 
are  no  sensible  qualities  by  which  the  composition  of  the  product 
can  be  inferred ;  so  that  it  is  quite  possible,  indeed  more  probable 
than  not,  that  parts  of  the  incrustation  were  more  nearly  pure  carba- 
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mate  than  the  samples  selected  for  analjsfs  proved  to  be.  This  pro- 
cess is,  of  course,  only  of  interest  from  a  theoretical  point  of  view. 

(i)  By  distilling  the  normal  carbonate  at  a  heat  not  exceeding  60°, 
when  a  solid  condenses  containing  even  less  water  than  the  product 
of  method  (h).  It  is  probable  that  the  pure  carbamate  is  really 
formed  at  first,  its  hydration  being  a  secondary  matter. 

(j)  By  repeatedly  dissolving  commercial  carbonate  at  a  gentle 
heat  in  the  same  quantity  of  water,  cooling  after  each  addition,  and 
separating  the  crystals,  as  already  described,  until  crystals  of  normal 
ammonium  carbonate  are  deposited ;  then  once  more  warming  the 
solution,  dissolving  a  fresh  quantity  of  commercial  salt  in  it,  allow- 
ing it  to  cool  and  crystallise  for  a  day,  separating  the  crystals, 
passing  ammonia  gas,  straining  ofi"  or  not  (as  may  be  necessary)  the 
precipitate  of  normal  carbonate  produced,  renewing  or  continuing 
the  stream  of  ammonia  till  the  solution  (kept  cool)  is  about  satu- 
rated, and  straining  ofi* the  precipitate  of  normal  carbonate, — when  the 
solution  will  prove  by  its  reactions  to  be  apparently  a  solution  of 
carbamate  with  a  little  carbonate  dissolved  in  it.  It  is  not  un- 
likely that  by  carrying  this  process  further,  with  some  modifica- 
tion, crystals  of  carbamate  might  be  obtained ;  but  no  experiments 
were  made  in  this  direction. 

(k)  By  distilling  the  commercial  carbonate  with  strong  spirit,  or, 
probably  better  still,  with  absolute  alcohol.  The  carbamate  is  wet, 
— mixed  with  water  and  spirit, — but  contains  very  little  carbonate. 

Sensihle  Qualities. — Ammonium  carbamate  has  a  strong  smell  of 
ammonia,  but  not  at  all  equal  to  that  of  the  normal,  or  even  half- 
acid,  carbonate.  As  regards  its  taste  also,  it  is  strongly  ammoniacal, 
but  without  the  causticity  of  the  normal  carbonate. 

Form. — It  occurs  in  the  form  of  flocculi ;  of  an  incrustation  more 
or  less  crystalline ;  of  prisms  found  sometimes  projecting  from  this 
incrustation;  of  crystalline  laminee  (Kolbe  and  Basarofi")  ;  and  of 
crystals,  neither  tabular  nor  decidedly  elongated  or  columnar. 

Behaviour  on  Exposure. — It  evolves  an  odour  of  ammonia,  which 
when  a  solid  lump  of  it,  or  a  crystal,  is  exposed  freely  to  the  air, 
rapidly  diminishes  in  intensity  ;  at  the  same  time  the  carbamate 
gradually  deliquesces  ;  by  continuing  the  exposure  it  is  nearly  dissi- 
pated. The  residue  left  is  acid  carbonate,  generally  in  the  form  of 
a  porous  cast  or  superficial  skeleton  of  the  original  fragment.  This 
is  best  seen  with  the  carbamate  obtained  by  distillation ;  while  the 
deliquescence  is  best  seen  in  the  crystals  deposited  from  solution, 
but  not  to  an  extent  suggestive  of  any  difierence  in  the  two  forms  of 
carbamate.      According  to  some  writers  the  carbamate  is  entirely 
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dissipated  by  exposure  ;  according  to  others  it  leaves,  as  the  author 
has  himself  observed,  a  little  acid  carbonate. 

The  deliquescence  of  the  carbamate  is  an  interesting  fact,  not  only 
as  affording  further  evidence  that  the  carbamate  has  only  a  slowly- 
manifested  chemical  affinity  for  water,  but  also  as  distinguishing 
between  the  mere  physical  attraction  of  a  body  for  water,  and  its 
chemical  transformation  with  water  into  a  new  substance. 

To  observe  the  deliquescence  of  the  carbamate,  the  exposed  frag- 
ments or  crystals  should  be  pressed  after  about  an  hour's  exposure, 
when  a  superficial  film  of  acid  carbonate,  which  gives  the  appear- 
ance of  dryness  and  solidity  to  it,  is  broken  through,  and  a  drop  of 
fluid  forced  out.  That  this  deliquescence  is  not  accompanied  by  any 
material  chemical  hydration  of  the  carbamate,  is  shown  by  the  fact 
that  a  little  acid  carbonate  is  left  on  further  exposure,  which  would 
not  be  the  case  if  ammonium  carbonate  solution  were  left  to  dry 

Behaviour  when  Heated. — Ammonium  carbamate,  unlike  the  true 
carbonates,  does  not  fuse  when  heated.  According  to  John  Davy  it 
is  converted  into  gas  at  60'*  C.  The  author's  experiments  very 
nearly  confirm  this  statement.  He  was  not  able  to  fix  the  point 
very  closely,  but  found  it  to  be  about  59". 

When  carbamate  is  converted  at  any  temperature  into  gas  or 
vapour  it  appears  to  be  decomposed  into  carbonic  anhydride  and 
ammonia.  Dissociation  in  fact  occurs  but,  on  cooling,  the  gases 
again  unite  to  reproduce  the  original  substance. 

Behavuyfir  with  Water. — One  part  of  ammonium  carbamate  dis- 
solves in  about  one-and-a-half  parts  of  water,  sensible  cold  being 
produced  by  the  solution.  It  dissolves  unchanged,  as  is  shown  by 
the  reactions  of  the  solution  immediately  after  it  is  prepared.  But 
the  carbamate  in  solution  soon  combines  with  water  and  becomes 
carbonate,  according  to  this  equation : — 

CO,  (NHa),  +  2OH3  -  CO4  (NH,),H,. 

Behaviour  with  Alcohol. — Ammonium  carbamate  is  soluble  in 
spirit  of  sp.  gr.  '829,  according  to  John  Davy.  In  absolute  alcohol, 
when  heated  with  it  in  a  sealed  tube,  it  dissolves,  and  crystallises 
out  wlien  the  solution  is  allowed  to  cool  (Kolbe  and  Basaroff). 

Behaviour  with  Ammonia- Water. — It  dissolves  freely  in  the  strong 
ammonia- water  of  commerce,  with  production  of  cold.  At  15"  one 
part  dissolves  in  a  little  more  than  two  parts  of  the  ammonia- water. 
The  solution,  left  to  itself  for  some  time,  yields  crystals  of  the 
normal  carbonate.     But  when  cooled  down  to  about  0"  soon  after  it 
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is  made,  it  yields  the  carbamate  again  in  relativelj  large  crystals. 
Ammonia  therefore  has  the  power,  well  marked,  of  impeding  the 
hydration  of  the  carbamate.  To  this  fact  is  probably  due  the 
success  in  obtaining  the  carbamate  by  heating  its  solution  in  pre- 
sence of  ammonia. 

"Carbonate  op  Ammonia"  of  Commerce. 

Form. — The  author  points  out  that  the  variations  in  the  appear- 
ance of  this  substance,  whether  between  one  sample  and  another, 
or  between  diJBTerent  layers  of  the  same  sample,  are  not  proofs 
of  any  material  difference  in  composition.  It  may  be  very  com- 
pact, with  a  more  or  less  conchoidal  fracture,  or  in  softer  cakes 
of  prisms  arranged  uniformly  perpendicular  to  the  surface  of  de- 
position, or  in  white  nearly  opaque  layers,  and  yet  differ  no  more 
in  composition  than  two  samples  of  similar  appearance.  On  the 
other  hand,  similarity  in  appearance  is  no  proof  of  identity  in 
composition. 

Chemical  Composition. — No  one  has  attributed  to  the  commercial 
carbonate  anything  like  an  unvarying  composition,  but  it  seems 
to  be  universally  accepted  that  this  does  usually  approximate  pretty 
closely  to  that  expressed  by  the  formula — 

(COOaCOHO^CN^Hs), 

which  has  in  100  parts — 

Carbonic  anhyride        5 5 '9 3 

Ammonia 2881 

Water 1526 

And  it  cannot  be  denied  that  in  the  main  the  published  analyses 
of  it  indicate  that  such  is  its  approximate  composition. 

The  author  has  analysed  several  samples  of  the  carbonate  at 
present  in  commerce,  and  has  found  that  it  is  very  uniform  in 
composition,  with  one  special  exception,  and  that  this  composition 
is  no  longer  that  represented  by  the  formula — 

(CO03(OH,),(NH3)4, 

but  that  expressed  by  the  simpler  formula, 

(CO,).OH,(NH05. 

This  formula,  represented  by  the  symbols  of  the  old  atomic 
weights,  becomes  more  complex  than  the  other  formula  similarly 
represented ;  thus : — 


PHARMACEUTICAL   CHEMISTRY.  147 

1st  formula,  old  notation     .     .     .     (C  02)3  (0  H)2  (N  Hs)^ 
2nd  formula,  old  notation     .     .     .     (C  02)4  (0H)2  (N  H3)3 

This,  the  author  thinks,  had  some  influence  on  the  selection  of  the 
formula ;  for  Ure's  analysis,  which  both  here  and  abroad  seems  to 
have  been  the  first  which  enabled  chemists  to  adopt  a  formula  for 
the  commercial  carbonate,  agrees  much  more  closely  with  the  second 
formula  than  with  the  first.  But  then  the  first  could  be  represented 
by  the  formula  of  an  ammonium  salt,  thus — 

2NH4O,  3C0a, 

while  the  second  could  not.  However,  the  results  of  other  analyses 
corresponded  more  nearly  with  the  formula  adopted,  and  so  strength- 
ened the  grounds  of  its  selection. 

It  is  of  some  interest  to  adduce  proofs,  other  than  analytical, 
that  the  carbonate,  now  in  commerce,  diff'ers  from  that  most 
generally  in  commerce  formerly.  Firstly,  Rose  found  on  distilling 
the  ordinary  commercial  carbonate  at  a  very  gentle  heat,  that  the 
contents  of  the  retort  gradually  liquefied.  This  experiment  has 
been  repeated  with  the  utmost  care  to  proceed  as  slowly  as  possible, 
taking,  for  instance,  about  90  hours'  continuous  and  nearly  uniform 
heating  to  distil  about  250  grms.,  and  hardly  any  liquid  obtained 
at  all ;  yet  the  products  of  distillation  were  less  hydrated  than  those 
Rose  obtained. 

Secondly,  as  already  pointed  out,  by  distilling  the  carbonate 
at  present  in  commerce  with  anhydrous  calcium  chloride,  ammo- 
nium carbamate  condenses.  Now  this  allows  of  no  explanation, 
unless  the  carbonate  is  admitted  to  have  a  different  composition 
from  what  it  used  to  have.  The  reactions  in  the  two  cases  are 
expressed  by  the  following  equations ; — 

2  (C  O-,)^  OIT2  (NH3),  +  2Ca  CI3  =  4NH4  CI  +  2  CO3  Ca  + 

To  foriiicnrbiiinntc. 

C  O,  +  C  O3  +  2  N  H;. 

(C  0,),  (0 Ha),  (N  H,)4  +  2  Ca  Cla  =  4N  H4  CI  +  2  C  0,  Ca  + 
CO,. 

Thirdly,  as  shown  by  a  trial  described  farther  on,  the  commercial 
carbonate  loses  by  exposure  a  proportion  of  its  weight  corres- 
ponding closely  with  that  calculated,  as  duo  to  carbamate,  from  the 
formula  deduced  from  the  author's  analyses. 

Fourthly,  its  solability  is  about  twice  as  gpreat  as  that  of  acid 
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carbonate,  of  wWch  it  contains  about  half  its  weight,  according  to 
the  formula  now  deduced  for  it. 

Fifthly,  its  saturated  solution  does  not  seem  as  if  it  were  charged 
with  carbonic  anhydride,  as  d'oes  that  of  the  half-acid  ammonium 
carbonate. 

Behaviour  on  JExjposiire. — Two  clean  lumps  of  the  compact  car- 
bonate, weighing  together  25  grms.,  were  exposed  for  some  weeks 
at  a  mean  temperature  of  about  10**  C,  and  then  weighed.  They 
were  found  to  have  lost  nearly  11  grms.  in  weight :  they  were 
opaque,  but  they  still  preserved  their  shape  and  size.  They  could 
be  lightly  handled  without  soiling  the  fingers,  and  squeezed  pretty 
firmly  without  being  crushed.  They  were  found  to  be  fully  changed 
to  their  centre.  Their  loss  corresponded  to  43  or  44  per  cent. 
This  nearly  agrees  with  the  calculated  loss,  which  is  about  42  per 
cent.,  if  the  amount  of  acid  carbonate  in  the  sample  be  approxi- 
mately estimated  by  the  quantity  of  water  in  it.  The  calculated 
loss  by  exposure  of  the  carbonate  in  commerce  of  the  formula 
(C  03)3  (0  £[2)2  (N"  £[3)4  is  only  33  per  cent.  A  sample  of  com- 
mercial carbonate  lost  by  24  hours'  exposure,  according  to  Dalton, 
50  per  cent,  of  its  weight ;  this  makes  it  probable  that  it  had  the 
composition  the  author  finds  the  carbonate  to  have  at  present,  for 
when  free  from  any  water  in  addition  to  that  in  the  formula,  this 
is  just  its  calculated  loss  by  exposure.  In  cold  moist  weather  the 
commercial  carbonate  appears  to  be  slightly  deliquescent,  but  in 
consequence  of  other  changes  it  is  difficult  to  decide  this  point  con- 
clusively. 

Beliavioiir  with  Water. — It  dissolves  in  four  parts  of  water  at  15". 

The  ordinary  method  of  determining  solubilities  cannot,  it  is 
evident,  be  employed  in  this  case,  because  a  saturated  solution 
decomposes  any  fresh  carbonate  added  to  it. 

Behaviour  with  Alcohol. — It  is  well  known  that  rectified  spirit 
dissolves  out  carbamate  frona  the  commercial  carbonate,  leaving 
undissolved  the  acid  carbonate. 

Chemical  Gonstitution. — The  weight  of  evidence  is,  the  author 
thinks,  decidedly  in  favour  of  the  commercial  carbonate  being 
a  single  substance, — that  is,  of  the  carbonate  at  present  in  commerce, 
not  the  old  carbonate,  being  so. 

Regarded  as  a  single  substance,  its  constitution  seems  to  be  simple 
enough.  It  is  that  of  a  double  salt  of  carbonic  and  carbamic  acids, 
as  is  shown  by  the  formula — 


C03NH4H,C  (NH2)  O2N&4 
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or  quite  as  probably,  by  double  tliis  ;  or 

Many  of  its  reactions  support  tbe  notion  that  it  is  either  a  mixture 
or  a  compound  of  carbamate  and  acid  carbonate  ;  they  are  too  well 
known  to  be  enumerated.  None  of  its  reactions  are  opposed  to  this 
notion.  Another  argument  in  favour  of  this  view  of  its  constitution 
is  afforded  by  the  fact  just  now  referred  to,  that  the  acid  potassium 
carbonate  prevents  the  dissipation  of  ammonium  carbamate  by  a  heat 
of  60°,  this  being  in  all  probability  due  to  its*  forming  a  double  salt 
with  the  carbamate,  similar  in  constitution  to  the  commercial  car- 
bonate of  ammonia. 

The  carbonate  formerly  so  general  in  commerce  cannot  apparently 
be  represented,  assuming  it  to  be  a  single  substance,  as  of  a  very 
intelligible  constitution,  inasmuch  as  this  must  be  that  of  a  double 
salt  formed  of  two  atoms  of  a  salt  of  a  dibasic  acid  and  one  atom  of 
a  salt  of  a  monobasic  acid,  thus : — 

(C  O3  N  H4  H)2,  C  (N  H2)  O2  N  H4. 

But  the  grounds  which  lead  the  author  to  consider  the  carbonate 
at  present  in  commerce  as  probably  a  single  substance,  cause  him  to 
regard  the  old  carbonate  as  a  mixture  only  of  this  with  acid  car- 
bonate. 

Sublimation  of  the  Carbonates  of  Ammonia. 

"When ammonium  carbamate  is  volatilised,  it  is  not  converted  into 
a  vapour  of  itself,  but  into  a  mixture  of  carbonic  anhydride  and 
ammonia  gases.  In  like  manner  any  carbonate  of  ammonia  by 
volatilisation  is  decomposed  into  a  mixture  of  carbonic  anhydride, 
ammonia,  and  aqueous  vapour. 

As  these  substances  do  not  recombine  with  each  other  until  their 
temperature  is  much  below  the  condensing  point  of  steam,  much 
water  separates  as  such  from  the  mixture  ;  and  the  nature  of  the 
solid  sublimate  depends  on  the  reaction  of  moist  carbonic  anhydride 
with  ammonia,  and  the  behaviour  of  the  product  of  this  reaction 
with  liquid  water.  The  only  effect  therefore  that  variation  in  the 
temperature  employed  for  sublimation  can  produce  is  to  send  a  vari- 
able quantity  of  water  into  the  mixture  of  gases  undergoing  con- 
densation. 

The  modification  produced  in  the  products  obtained  by  slow  and 
rapid  distillation  is  duo  apparently  to  the  temperature  of  the  con- 
densing tube,  to  the  quantity  of  water,  and  particularly  to  the  rate 
at  which  the  gases  are  sent  along  the  tube. 
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Re-sublimation  of  Commercial  Carbonate  of  Ammonia. 

From  tlie  results  of  the  author's  analysis  it  appears  that  in  distilling 
the  commercial  carbonate  very  slowly,  a  thin  film  of  liquid  first  con- 
denses, which  soon  becomes  a  thin  layer  of  crystals,  probably  of  normal 
carbonate.  Next,  after  a  cessation  in  the  volatilisation,  during  which 
the  temperature  rises  several  degrees,  some  moist  ammonium  carba- 
mate deposits.  (This  is  really  the  first  product  of  the  distillation, 
the  normal  carbonate  being  only  the  product  of  the  action  of  moisture, 
— that  adhering  to  the  carbonate  and  to  the  retort,  and  that  in  the  air, 
— on  the  ammonia  and  carbonic  anhydride  into  which  some  of  the 
carbamate  of  the  commercial  salt  always  passes  when  placed  in  a 
fresh  volume  of  air.)  After  this,  slightly  moist  commercial  carbonate 
[(C  02)2  0  H2  (N  5^3)3]  is  deposited,  forming  the  great  bulk  of  the 
products.  Lastly,  a  very  thin  layer  of  moist  and  more  acid  carbonate 
is  formed,  either  by  direct  condensation,  or  else  by  the  action  of  water 
and  carbonic  anhydride  on  the  superficial  part  of  the  commercial  car- 
bonate already  deposited.  Even,  therefore,  when  the  commercial 
carbonate  is  distilled  very  slowly  indeed,  the  product  consists  princi- 
pally of  the  same  substance  ;  by  a  more  rapid  distillation  the  product 
would  no  doubt  consist  almost  entirely  of  it.  For  firstly,  the  refined 
carbonate  of  commerce  has  the  same  composition  as  that  of  the 
commoner  kind ;  secondly,  Rose's  distillation  of  the  carbonate  then 
in  commerce  yielded  him  the  carbonate  now  in  commerce ;  and  thirdly, 
the  product  of  the  distillation,  not  too  slow,  of  either  the  acid,  half- 
acid,  or  normal  carbonate  has  the  composition  of  the  commercial  car- 
bonate. The  quantity  of  free  and  combined  water  in  the  deposit 
increases  from  the  outer  to  the  inner  layer ;  this  is  explained  by  the 
fact  that  it  corresponds  with  the  increase  of  the  heat  applied  to  the 
retort,  and  therefore,  to  the  increase  in  the  rate  of  the  evaporation  of 
the  water. 

Reactions  of  Ammonium  Carbonate  and  Carbamate  on  Calcium 
Chloride.  E.  Divers,  M.D.  (Journ.  Chem.  Soc,  2nd  series,  viii., 
359.)  In  a  subsequent  paper  to  the  preceding,  the  author  describes 
some  experiments  on  the  precipitation  of  solutions  of  ammonium 
carbonate,  sodium  carbonate,  and  ammonium  carbamate  by  calcium 
chloride.  From  these  results  it  appears  that  when  added  in  excess 
to  ammonia  and  chloride  of  calcium,  the  carbamate  precipitates  the 
calcium  very  slowly,  while  the  carbonate  precipitates  it  immediately. 
This  reaction  serves  to  distinguish  the  carbamate  from  the  carbonate. 

When  either  ammonium  carbonate  or  sodium  carbonate  is  mixed 
with  an  excess  of  calcium  chloride  and  ammonia,  only  an  imperfect 
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precipitation  of  calcium  carbonate  is  effected.  On  tlie  contrary, 
when  the  alkaline  carbonate  is  in  excess,  the  precipitation  is  im- 
mediate and  complete. 

It  results  therefore  that  canstic  ammonia  in  the  presence  of  excess 
of  calcium  chloride  very  considerably  retards  the  precipitation  of 
calcium  carbonate. 

When  a  solution  of  carbonic  anhydride  is  treated  with  excess  of 
calcium  chloride  and  ammonia,  it  first  forms  carbamate  which  slowly 
passes  into  carbonate  ;  but  its  imperfect  precipitation  as  carbamate  is 
essentially  due  to  the  fact  that  the  excess  of  calcium  chloride  and 
ammonia  greatly  retards  the  complete  precipitation  of  calcium  car- 
bonate in  the  cold. 

A  Simple  and  Rapid  Process  for  the  Estimation  of  Ammoniacal 
Salts.  M,  Rabuteau.  (Journ.  de  Pharm.,  4th  series,  xii.,  274.)  It 
is  known  that  an  alkaline  solution  of  hypochlorite  of  soda  reacts  upon 
ammoniacal  salts,  decomposing  them,  and  liberating  nitrogen.  The 
author  has  founded  upon  this  reaction  a  process  for  the  estimation  of 
ammonia.  He  prepares  the  hypochlorite  solution  by  decomposing 
chloride  of  lime  with  carbonate  of  soda.  So  made,  the  liquor  con- 
tains hypochlorite,  carbonate,  and  caustic  soda.  100  grammes  of 
good  chloride  of  lime,  dissolved  in  water,  and  mixed  with  a  solution 
of  200  grammes  of  carbonate  of  soda,  should  furnish  two  litres  of 
the  liquor.  20  to  40  c.c.  of  the  fluid  containing  the  ammoniacal 
salt  sufficiently  diluted,  are  introduced  into  a  small  flask  of  200  c.c. 
capacity,  which  is  then  filled  up  with  the  hypochlorite  solution,  and 
heat  applied ;  the  evolved  nitrogen  is  collected  in  a  graduated  tube. 
The  only  precaution  necessary  is  to  have  the  ammoniacal  salt  present 
in  sufficiently  small  quantity  for  the  decomposition  to  be  complete. 
The  author  states  that,  by  making  the  necessary  corrections  for 
aqueous  vapour,  pressure  and  temperature,  after  reading  the  volume 
of  gas,  very  exact  determinations  of  ammonia  may  be  obtained  with 
this  process.  Ho  has  applied  it  more  especially  to  the  recognition 
of  Kinall  quantities  of  ammonia  in  the  animal  organism.* 

Oxy-Ammonia.  M.  E.  Fruray.  (Journ.  do  Fhann.,  4th 
series,  xii,,  5.)  On  a  previous  occasion,  the  author  described 
the  production  of  a  body,  possessing  powerful  reducing  properties, 
which  is  formed  when  nitrous  acid  or  nitrites  are  submitted  to  the 
action  of  hydrogen,  sulphuretted  hydrogen,  sulphurous  acid,  tho 
alkali  metals,  zinc,  tin,  etc.  Owing  to  the  small  quantity  obtained, 
the  author  was  unable  at  that  time  to  determine  tho  exact  nature  of 

*  It  sboald  be  remombered  that  uroa  and  somo  other  organic  nitrogenous  oom- 
poondfl,  are  also  decomposed  by  hypochlorite  of  soda,  furnishing  nitrogen  gas. — £d. 
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this  body.  He  has  recently,  however,  discovered  a  much  readier 
method  for  its  preparation,  and  has  been  consequently  enabled  to 
examine  more  fully  its  characters  and  nature.  The  following  is  the 
process  he  adopts  : — 

Tin  is  treated  with  strong  hydrochloric  acid,  chemical  action  being 
induced  by  a  slight  elevation  of  temperature ;  when  hydrogen  is 
generating  abundantly,  nitrous  acid,  or  a  nitrite,  or  more  simply 
nitric  acid,  is  added  to  the  liquor.  The  oxide  of  tin  is  afterwards 
precipitated  by  ammonia,  and  the  filtrate  evaporated  to  dryness  by  a 
water-bath  or  in  vacuo ;  the  dry  residue  is  then  heated  several  times 
with  absolute  alcohol,  which  dissolves  the  hydrochlorate  of  the  new 
base. 

The  circumstances  under  which  this  body  is  formed,  led  the  author 
to  regard  it  as  possibly  identical  with  oxy-ammonia,  discovered  by 
M.  Lossen.  The  formula  for  oxy-ammonia  is  N  H3O,  and  it  may  be 
regarded  as  nitroas  acid,  HNO2,  in  which  one  atom  of  oxygen  is 
replaced  by  two  atoms  of  hydrogen.  Its  production  by  the  reducing 
action  of  hydrogen  on  nitrous  acid  is  thus  perfectly  intelligible.  The 
basic  substance  obtained  by  the  author,  possessed  powerful  reducing 
properties,  especially  when  set  free  by  an  alkali,  and  the  liquor  so 
formed  reduced  Baits  of  copper,  mercury,  silver,  and  gold.  M. 
Lossen  makes  no  mention  of  this  property  in  his  description  of  oxy- 
ammonia,  but  the  author  has  prepared  the  latter  body  strictly  accord- 
ing to  M.  Lossen's  process,  and  finds  its  properties  to  be  identical 
with  his  own  base. 

The  Existence  and  Formation  of  Salts  of  Nitrons  Oxide.  E. 
Divers,  M.D.  (Proc.BoyalSoc..xix.,4<26.')  Metallic  sodium  thrown 
on  a  solution  of  an  alkaline  nitrate,  was  found  by  Schonbein  to  reduce 
it  to  nitrite.  By  using  the  sodium  in  the  form  of  amalgam,  the 
complete  reduction  of  the  nitrate  to  nitrite  can  be  readily  effected, 
and  silver  nitrite  freely  precipitated  from  the  solution  by  first 
neutralising  it  with  an  acid,  and  then  adding  silver  nitrate. 

But  so  soon  as  nitrite  is  thus  formed  by  the  sodium,  it  itself  begins 
to  suffer  reduction,  as  well  as  the  remaining  nitrate,  by  the  action  of 
more  sodium.  This  reduction  of  the  nitrite  is  rendered  evident  by 
the  effervescence  which  attends  it,  the  gas  given  off  consisting  of 
pure  nitrous  oxide.  If  excess  of  sodium  amalgam  be  gradually 
added  to  the  nitrate  solution,  and  its  action  moderated  by  keeping 
the  vessel  containing  the  mixture  in  a  stream  of  cold  water,  the 
effervescence  only  becomes  very  lively  when  the  sodium  added  has 
nearly  reached  the  proportion  of  two  atoms  to  one  of  the  nitrate 
used.     When  four  atoms  of  sodium  have  been  oxydised  by  the  solu- 
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tlon,  the  farther  addition  o£  it  is  without  effect ;  no  more  effer- 
vescence takes  place,  and  the  sodium  remains  unchanged  in  the 
mercury. 

The  very  alkaline  liquid  which  is  left  by  the  reaction  contains  a 
new  salt,  though  in  relatively  small  quantity,  the  salt  of  nitrous 
oxide,  Na  N  0.     The  reaction  occurring  may  be  thus  expressed : — 

Na  ISr  Os+Na^  =  Is"aN  Oa+Naa  0. 

Nitrate.  Nicrite. 

NaN02+Na2  =  NaNO+Na^O. 

Nitrite.  New  salt. 

After  neutralising  the  alkaline  liquid  by  acetic  acid,  it  gives  a  yellow 
pulverulent  precipitate  with  silver  nitrate.  This  precipitate,  when 
thoroughly  washed,  may  be  dried  at  a  gentle  heat.  It  has  the  com- 
position Ag  N  O.  The  original  solution  containing  the  sodium  salt, 
when  acidified  wdth  acetic  acid  and  heated,  evolves  nitrous  oxide 
gas.  The  author  gives  full  details  of  the  various  reactions  of  this 
interesting  compound. 

A  New  Source  of  Sulphur.  (Phami  Journ.,  3rd  series  i.j  347.) 
A  new  source  of  supply  qf  sulphur  is  announced  in  the  New 
Yorlc  Times.  It  is  the  island  of  Saba,  one  of  the  Dutch  West 
Indies,  situated  about  110  miles  south-east  from  St.  Thomas, 
and  40  miles  south-west  from  St.  Martha.  The  island  is  of 
volcanic  origin,  about  11  miles  in  circumference,  and  at  its  highest 
point  about  2800  feet  above  the  sea-level.  Though  a  Dutch  posses- 
sion, the  language  spoken  by  its  2000  inhabitants  is  chiefly  English. 
The  sulphur  deposit  was  discovered  by  a  person  from  New  York, 
who,  noticing  indications  of  sulphur-ore,  quarried,  with  the  help  of 
the  natives,  two  sloop  loads,  which  he  took  to  New  York,  and  sub- 
mitted for  analysis.  The  report  of  the  chemists  was  to  the  effect, 
that  while  the  Sicily  ores  yield  only  about  30  per  cent,  of  brimstone 
for  tlie  ore  consumed,  the  Saba  ore  yields  an  average  of  over  GO  per 
cent.  Adding  to  this  the  fact  that  the  island  is  only  about  1500 
miles  from  New  York,  it  will  bo  seen  that  this  is  an  important  dis- 
covery, and  it  will  not  bo  wondered  at  that  steps  liave  been  taken 
to  secure  leases  of  the  best  tracts  on  the  island. 

The  Sulphur  Bads  of  California.  (Pharm.  Journ.,  3rd  series,  i.,  G.) 
Sulphur  Ims  been  chiefly  supplied  from  the  sides  of  Mount  Etna, 
in  Sicily,  bat  the  works  on  the  shore  of  Clear  Lake  produce  now 
four  tons  a  day.  The  Sicilian  brimstone  costs  in  California 
4  cents  p(!r  lb.,  but  the  domestic  article  is  sold  for  3^  cents. 
Clear  Ijake  occupies  the  orater  of  an  extinct  Toloano,  and  tho 
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evidences  of  volcanic  action  abound  in  the  vicinity.  Within  a 
triangle  of  about  twenty-five  miles  to  the  side  there  are  volcanic 
scoria,  trap,  lava,  obsidian,  tufa,  warm  springs,  and  other  remains 
of  eruptions,  with  signs  of  subterranean  heat  not  far  from  the 
surface.  The  sulphur  bed  of  Clear  Lake  consists  of  a  bank 
resembling  ashes,  containing  numerous  alkaline  and  sulphur 
springs  with  vent-holes,  from  which  sulphurous  fumes  escape. 
Pure  sulphur  crystals  deposited  from  the  fumes  surround  these 
holes.  The  earth,  containing  about  50  per  cent,  of  sulphur,  is 
placed  in  an  iron  retort  heated  to  a  high  temperature,  so  that  the 
sulj)hur  is  driven  oflf  in  fumes  into  a  receiver,  where  it  settles  in  a 
liquid  form,  and  runs  out  into  pine  boxes,  2  feet  long  and  1  foot 
square.  The  lump  sulphur  is  used  chiefly  for  making  powder  and 
sulphuric  acid,  which  last  is  employed  in  making  bluestone,  giant- 
powder,  nitric  acid,  and  muriatic  acid,  and  in  refining  gold  and 
silver.  The  consumption  of  sulphuric  acid,  nitric  and  muriatic 
acids  on  the  coasts  amounts  to  2,000,000  lbs.,  and  the  entire  demand 
is  supplied  by  home  manufacture.  Flowers  of  sulphur  have  also 
been  produced  at  Clear  Lake.  The  fumes  passing  oS"  from  the 
retort  are,  in  this  case,  led  into  a  large  cool  chamber,  where  they 
condense  into  a  flaky  snow-like  condition. 

Sulphurous  Acid  as  a  Disinfectant.  Sulphurous  acid  gas  is 
liberated  by  burning  sulphur.  It  is  a  powerful  destroyer  of  the 
germs  of  contagion,  but  owing  to  its  deleterious  and  sufibcating 
odour  it  cannot  be  introduced  in  any  quantity  to  the  room  of  a 
sick  person;  nevertheless,  it  is  very  useful,  as  an  agent  of  dis- 
infection. 

Mr.  Startin,  the  senior  surgeon  to  the  Hospital  for  Diseases  of 
the  Skin,  Blackfriars,  in  a  communication  to  the  British  Medical 
Journal  (1871,  i.,  60),  recommends  the  following  method  of  fumiga- 
tion to  be  used  for  the  purpose  of  preventing  the  spread  of  contagious 
diseases.  For  disinfecting  beds  and  bedding,  a  warming-pan  or 
some  other  suitable  utensil,  containing  a  few  live  embers,  upon 
which  a  teaspoonful  or  two  of  flowers  of  sulphur  has  been  thrown, 
should  be  passed  to  and  fro  between  the  sheets  until  the  combus- 
tion of  the  sulphur  is  complete.  After  a  few  minutes  the  patient 
may  enter  the  bed.  Should  the  fumes  prove  too  stimulating  for  his 
respiratory  organs,  they  may  be  intercepted  by  holding  a  loosely  folded 
damp  handkerchief  before  the  mouth  until  they  have  subsided. 
To  disinfect  clothing  it  should  be  lightly  sponged  or  sprinkled  with 
water  containing  well-mingled  milk  of  sulphur,  in  the  proportion 
of  a  teaspoonful  to  a  pint  of  water,  and  then  ironed  with  a  flat  iron, 
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heated  to  a  temperature  sufficient  to  volatilize  tlie  sulphur  without 
burning  the  clothing.  This  process  should  be  repeated  according  to 
the  extent  and  duration  of  the  infection. 

Dr.  Walter  Fergus,  writing  to  the  same  journal  (1871,  i.,  90),  says 
that  he  has  found  the  readiest  method  of  developing  sulphurous  acid 
fumes  to  be  by  igniting  two  parts  of  flowers  of  sulphur  and  one  of 
powdered  charcoal  on  any  incombustible  surface,  such  as  a  saucer 
or  a  bit  of  tin.  He  says  also  that  sulphurous  acid  is  not  so  much 
an  irritant  as  it  has  the  appearance  of  being.  An  atmosphere 
highly  charged  with  it  may  be  breathed  with  very  small  incon- 
venience, which  soon  passes  off.  Dr.  Fergus  has  used  it  with 
benefit  in  cases  of  the  affection  known  as  "hay- fever." 

During  the  recent  epidemic  of  small-pox  in  London,  sulphurous 
acid  has  been  largely  used  by  the  local  authorities  for  disinfecting 
the  rooms  in  which  patients  have  been  nursed.  The  room  is  closed 
up,  and  so  much  sulphur  burnt  within  it  as  to  render  the  air  of  the 
apartment  quite  irrespirable.  But  as  it  is  difficult  to  light  and 
maintain  the  ignition  of  a  large  quantity  of  sulphur,  bisulphide 
of  carbon  has  been  chiefly  employed  for  the  generation  of  the  gas. . 
This  liquid,  as  is  well  known,  burns  readily,  producing  sulphurous 
and  carbonic  acid  gases  by  its  combustion.  About  a  pint  of  this 
substance  is  placed  in  a  metallic  vessel  within  the  room,  and  lighted 
before  closing  the  door. 

A  solution  of  sulphurous  acid  gas  in  alcohol  has  also  been  recently 
introduced  as  a  convenient  agent  for  disinfection.  This  gas  is  much 
more  soluble  in  alcohol  than  it  is  in  water.  The  alcoholic  solution 
now  offered  contains  in  solution  100  times  its  volume  of  sulphurous 
acid  gas. 

The  Composition  of  the  Hyposulphites.  E.  A.  Letts.  {Joum. 
Chem.  Soc.y  2nd  series,  viii.,  424.)  Though  the  salts  of  hyposulphurous 
acid  have  been  comparatively  well  studied,  some  difference  of  opinion 
has  existed  as  to  their  chemical  constitution.  Rose  states  that  an 
atom  of  water  is  retained  by  all  the  hyposulphites,  which  is 
essential  to  their  composition,  and  can  only  be  expelled  when  the 
salts  themselves  are  decomposed.*  Pape,  Kessler,  and  some  other 
chemists,  on  the  contrary,  have  ipaintained  that  most,  if  not  all,  the 
hyposulphites  can  bo  obtained  in  the  anliydrous  condition.  In' 
the  present  paper,  which  was  read  at  a  meeting  of  the  Chemical 
Society,  the  author  describes  in  detail  a  careful  sot  of  experiments 

*  This  statement  has  been  generally  accepted  by  chemisti,  and  ii  to  be  foond 
in  most  manuals  of  chemistry. 
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undertaken  for  the  purpose  of  deciding  this  question.  He  states 
the  result  as  follows  : — 

By  the  experiments  above  described,  I  am  led  to  the  conclusion 
that  hydrogen  is  not  a  necessary  constituent  of  the  hyposulphites. 
Commencing  with  the  sodium  salt,  we  find  that  it  crystallises  with 
six  molecules  of  water,  and  that  the  whole  of  these  are  given  off 
at  100°  C,  or  in  vacuo  over  sulphuric  acid.  Pape  asserts  that  a 
temperature  of  215°  C.  is  necessary  to  expel  the  last  molecule  of 
water  from  this  salt.  The  barium  salt  crystallising  with  only  one 
molecule  of  water,  can  be  obtained  anhydrous  in  the  same  manner. 
The  lead  salt  crystallises  free  from  water ;  its  formula  (as  it  crystal- 
lises) being  Pb  Sg  O3.  The  strontium  salt  is  somewhat  more  com- 
plex in  the  arrangement  of  its  molecule. 

From  its  analysis  it  would  seem  to  crystallise  with  five  equi- 
valents of  water.  Of  these  four  may  be  expelled  at  100°  C,  and  at 
a  higher  temperature  (200''  C.)  half  a  molecule  more  is  given  off, 
but  the  remaining  half  must  be  constitutional,  as  immediately 
above  this  temperature  the  salt  decomposes.  It  is  therefore  pro- 
bable that  the  molecule  of  this  salt  should  be  formulated  thus : — 
2  (Sr  S2O3),  IOH2  O,  nine  molecules  only  of  water  being  expelled 
without  decomposition  of  the  salt.  Kessler  asserts  that  strontium 
hyposulphite  crystallises  with  six  equivalents  of  water  (instead  of 
the  five  found  by  these  experiments),  and  that  it  retains  one  at 
180°  C.  The  magnesium  salt  loses  at  100°  C,  only  three  out  of  the 
six  molecules  of  water  which  it  contains ;  the  other  three  do  not 
appear  to  be  expelled  till  decomposition  of  the  salt  has  commenced. 
The  cobalts  and  nickel  salts  decompose  so  readily,  that  they  are  not 
well  suited  for  experiments  in  this  direction. 

On  the  Solubility  of  Bisulphide  of  Carbon  in  Alcohol.  By 
Tuchsmidt  and  Follenius.  (DeidscJi.  Ghem.  Gesell.  Ber.,  iv. 
583.)  It  is  known  that  carbon  bisulphide  mixes  with  alcohol  in 
all  proportions,  only  if  the  latter  is  free  from  water.  In  the  pre- 
sence of  water  there  appears  soon  a  point  where  the  increased 
addition  of  bisulphide  produces  turbidity.  The  authors  have 
attempted  to  utilise  this  circumstance  for  the  estimation  of  the 
water  contained  in  alcohol,  and  they  prepared  tables  indicating 
the  volumes  in  c.c.  of  bisulphide  dissolving  clearly  in  10  c.c.  of 
alcohols  of  various  densities  at  certain  temperatures.  If  now  the 
amount  of  water  in  a  spirit  is  to  be  determined,  10  c.c.  of  it  are 
taken,  and  bisulphide  of  carbon  is  permitted  to  drop  into  it  from 
a  graduated  tube,  the  first  drop  beyond  the  quantity  capable  of 
dissolving  produces   instantaneous    turbidity.     The  following  table 
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has  been   composed   for   17°  C,  the   mean  annual  temperature  of 
our  dwelling  houses. 


Spirits  of  wine 

Percentages  of 

Bisulphide  of 

Temperature. 

employed, 

alcohol  In  It 

carbon  (dissolved). 

iu  c.c. 

according  to  weight. 

in  c.c. 

98-50 

18-20 

98-15 

13-20 

96-95 

1000 

93  54 

7-00 

17°  C. 

10  c.c. 

91-37 

6-00 

84-12 

3-00 

76-02 

2-00 

48-40 

0-20 

47-90 

0-00 

I 


If  an  alcohol  mixes  in  all  proportions  with  carbon  bisulphide, 
it  may  be  considered  as  absolute. 

Black  Phosphorus.  Blondlot.  {Journ.  de  Pharm.,  xii.,  M?.) 
Black  phosphorus  was  originally  discovered  by  Thenard,  who 
obtained  it  by  distilling  ordinary  phosphorus  a  great  number  of 
times.  On  suddenly  cooling  the  melted  product,  it  became  black ; 
whilst  in  the  fluid  condition  it  was  yellowish  white,  and  resembled 
ordinary  phosphorus  iu  all  other  respects.  Subsequent  attempts 
were  vainly  male  by  other  chemists  to  obtain  this  peculiar  modifi- 
cation ;  but  in  1866  M.  Blondlot  placed  before  the  French  Academy 
a  quantity  of  black  phosphorus,  which  he  had  obtained  by  Thenard's 
method,  excepting  that  fewer  distillations  were  made,  and  the 
product  of  each  was  exposed  to  the  action  of  the  sun's  light.  Like 
Thenard,  the  author  naturally  thought  that  all  phosphorus  brought 
to  a  proper  degree  of  purity  could  undergo  the  modification  in 
question.  Some  time  after,  however,  having  exhausted  the  stock  of 
phosphorus  which  had  served  for  his  first  researches,  he  tried 
in  vain  to  obtain  the  same  result  with  a  fresh  supply.  Prom  this  he 
concluded  that  the  true  cause  of  the  phenomenon  must  bo  sought 
for  beyond  the  simple  distillation.  After  many  trials,  a  fortunate 
circumstance  put  the  author  on  the  track.  On  distiUing  some 
phosphorus  which,  from  having  been  in  contact  with  metallic 
mercury,  had  retained  some  almost  imperceptible  globules,  black 
phoHphorus  was  obtained,  similar  in  all  respects  to  that  of  Th<^'nard. 
This  experiment  having  been  repeated  several  times,  either  with 
very   small   quantities    of    metallic   mercury,   or   some    mercurial 
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preparation ;  the  author  sought  to  ascertain  whether  it  would 
suffice  simply  to  heat  the  phosphorus  under  water  with  a  little 
mercury. 

He  found  that  after  five  or  six  hours  heating,  according  to  the 
proportion  of  the  metal  present,  the  phosphorus  became  suddenly 
black,  at  the  moment  of  solidification,  losing  its  colour  again  by 
fusion,  and  so  on  alternately. 

An  extremely  small  proportion  of  mercury  suffices  to  colour 
the  phosphorus ;  one  centigramme  being  sufficient  for  50  grammes 
of  phosphorus.  The  metal  remained  not  sensibly  diminished 
after  the  action  was  completed.  By  carefully  agitating  the  phos- 
phorus melted  beneath  water  in  the  presence  of  mercury,  and 
excluding  contact  with  the  air,  a  peculiar  froth  rises  like  a  scum  to 
the  surface,  but  no  gas  escapes. 

By  whatever  method  it  has  been  obtained,  black  phosphorus 
presents  characters  which  are  always  identical.  The  colour  is 
not  uniform,  but  is  distributed  in  a  number  of  spots  more  or  less 
regularly  through  the  mass.  Occasionally  the  colour  accumulates 
in  certain  parts,  leaving  others  white.  Sometimes  the  phosphorus 
is  blackest  when  cooled  suddenly,  while  on  the  contrary,  it  is  some- 
times necessary  to  cool  it  slowly.  It  is  easy  to  separate  the  colouring 
matter  by  treating  the  phosphorus  with  sulphide  of  carbon.  The 
black  matter  remains  insoluble,  and  may  be  removed  by  filtration. 
By  distilling  the  solution  in  a  current  of  hydrogen,  and  receiving 
the  product  in  a  flask  of  boiling  water,  the  sulphide  of  carbon 
may  be  separated,  and  the  phosphorus  recovered.  It  has  returned 
to  its  normal  condition,  and  can  only  be  reblackened  by  again 
heating  it  with  mercury.  The  quantity  of  black  powder  remaining 
on  the  filter  is  always  extremely  small ;  100  grammes  will  not 
furnish  more  than  one  or  two  centigrammes.  The  author  tested 
this  pigment  for  mercury  by  heating  it  in  a  tube  with  concen- 
trated acetic  acid  which  dissolved  it  with  difficulty;  the  solution 
was  evaporated  and  placed  upon  a  sheet  of  clean  copper  with  a 
drop  of  hydrochloric  acid,  when  if  mercury  was  present  a  white 
spot  was  obtained.  He  found  that  the  pigment  from  black  phos- 
phorus obtained  by  a  single  heating  or  distillation  with  mercury 
always  contained  this  metal.  On  the  contrary  black  phosphorus 
which  had  been  distilled  four  or  five  times,  mercury  only  being 
employed  in  the  first  distillation,  contained  not  the  smallest  trace  of 
the  metal.  It  was  the  same  with  the  black  phosphorus  which 
had  been  formerly  obtained  through  repeated  distillations.  From 
this  he  infers,  that  although  quicksilver  contributes  to  the  formation 
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of  pigment,  it  is  not  an  essential  part  of  it,  and  may  be  entirely 
separated.  The  pigment  in  question  appears  to  be  more  volatile 
than  normal  phosphorus.  By  fractionizing  the  distillation,  the 
first  portions  which  pass  over  are  the  most  susceptible  to  become 
black  on  cooling,  while  the  last  almost  invariably  remain  white. 

Amount  of  Arsenic  in  Phosphorus  of  Commerce.  C.  J.  Ra de- 
maker,  M.D.  (A^ner.  Journ.  Pharm.,  xlii,,  507.)  In  preparing 
dilute  phosphoric  acid  according  to  the  process  of  XJ.  S.  P.,  the 
author  passes  a  current  of  sulphydric  acid  through  the  solution, 
in  order  to  free  it  from  all  substances  precipitable  by  that  agent 
in  acid  solutions,  invariably  obtaining  a  yellowish  precipitate,  which 
upon  examination  proves  to  be  sulphide  of  arsenic. 

In  order  to  find  the  amount  of  arsenic  present  in  a  given 
quantity  of  phosphorus,  he  has  resorted  to  the  following  process : — 

100  grammes  of  phosphorus  were  oxidized  with  nitric  acid, 
the  solution  diluted,  and  the  arsenic  precipitated  as  a  sulphide 
(Asa  Sg)  by  means  of  sulphydric  acid,  the  solution  allowed  to  rest 
for  six  days.  The  precipitated  sulphide  of  arsenic  was  collected 
on  a  filter  and  washed,  transferred  to  a  small  evaporating  dish, 
and  oxidized  with  nitric  acid,  and  reduced  by  means  of  sulphurous 
acid  to  arsenious  acid,  and  precipitated  in  the  form  of  As.2  S3  by 
means  of  sulphydric  acid;  the  precipitate  digested  with  ammonia, 
in  order  to  free  it  from  the  small  amount  of  sulphur  present,  the 
solution  filtered  from  the  undissolved  matter,  and  evaporated, 
dried,  and  weighed,  and  found  to  weigh  15  grains,  or  nearly  one 
gramme. 

Simple  Method  for  Purifying  Metallic  Arsenic.  {Ghem.  News, 
xxii.,  167.)  In  order  to  restore  to  this  metal  its  bright  aspect,  and 
also  for  the  removal  of  any  slight  coat  of  suboxide  which  may 
adhere  to  it,  the  author  advises  that  the  metallic  arsenic  should  be 
boiled  for  a  few  minutes  in  a  moderately  strong  solution  of  bichrom- 
ate of  potassa,  slightly  acidified  with  sulphuric  acid.  The  metal  is 
next  washed  with  water,  and  then  with  alcohol  or  ether,  and 
lastly  placed  in  a  small  tube,  closed  at  one  end,  and  sealed  imme- 
diately after  the  arsenic  has  been  put  into  it.  Phosphorus,  which 
haa  been  kept  a  long  time  under  water,  and  has  become  thereby 
coated  with  a  whitish  yellow  crust,  may  bo  treated  in  the  same  way, 
when  it  bcjcomes  quite  colourless  again.  Tlie  phosphorus  should 
bo,  of  course,  carefully  heated,  so  as  to  prevent  its  ignition  ;  and, 
after  having  been  well  washed  with  cold  water,  should  bo  preserved 
in  water  freed  from  ^r  by  having  been  previously  boiled  for  a  long 
time,  and  cooled  in  a  well-closed  vessel. 
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On  the  Specific  Gravity  of  Aqueous  Hydrobromic  Acid.  Dr. 
C.  R,  A,  Wright.  (Chem.  News,  xxiii.,  212.)  The  author  gives 
the  following  table  : — 


Per  centage 
of  H.  Bromide. 

Sp.  gr.atl60C. 

Difference  for  6 
per  ceut. 

Difference  in  1  per 
cent. 

Nil. 
5 

1-000 
1-038 

0-038 

0-0076 

10 

1-077 

0-039 

0-0078 

15 

1-117 

0040 

0-0080 

20 

1-159 

0042 

0-0084 

25 

1-204 

0-045 

0-0090 

30 

1-252 

0-048 

0-0096 

35 

1-305 

0  053 

0-0106 

40 

1-365 

0-060 

0-0120 

45 

1-435 

0-070 

0-0140 

50 

1-515 

0-080 

0-0160 

Preparation  of  Hydrobromic  Acid.  Champion  and  Pellet. 
(Journ.  de  Pharm.,  4th  series,  xii.,  26.0.)  The  process  recommended  by 
the  authors  for  preparing  this  acid  is  to  transmit  the  vapour  of  bromine 
through  fused  paraffin.  They  employ  two  tubulated  retorts :  the 
first,  containing  bromine,  is  heated  to  about  65"  C,  and  the  second, 
containing  paraffin,  is  maintained  at  185°.  A  glass  tube  conveys 
the  vapour  of  the  bromine  beneath  the  surface  of  the  paraffin.  A 
U  tube  filled  with  fragments  of  moistened  glass  and  phosphorus 
transforms  into  hydrobromic  acid  the  last  traces  of  bromine  which 
may  escape  the  reaction.  The  gaseous  hydrobromic  acid  which  is 
disengaged  is  absorbed  by  water.  The  action'  which  occurs  is  as 
follows  : — A  portion  of  the  bromine  replaces  hydrogen  in  the  paraffin, 
while  another  passes  off  with  the  hydrogen  as  hydrobromic  acid. 
After  a  certain  time,  depending  on  the  weight  of  the  paraffin  em- 
ployed, it  is  useless  to  continue  the  transmission  of  bromine.  The 
brominated  compound  formed  is  decomposed  at  about  180''  C,  dis- 
engaging the  greater  part  of  the  combined  bromine  as  hydrobromic 
acid.  After  completing  the  action  of  the  bromine  on  the  paraffin, 
and  the  action  of  the  heat  on  the  brominated  compound,  a  carbon- 
aceous residue  is  obtained  which,  washed  by  boiling  ether,  alcohol, 
and  sulphide  of  carbon,  contains  still  bromine  and  hydrogen.  The 
composition  of  this  residue  is  as  follows : — 

Carbon 63-0 

Hydrogen 5-3 

Bromine 31"6 


99-9 
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The  solution  of  hydrobromic  acid  thus  obtained,  saturated  at 
zero,  has  a  density  of  1"78.  It  corresponds  to  the  formula  H  Br 
H2O,  one  cubic  centimetre  containing  1*46  gramme  of  hydrobromic 
acid.  When  heated,  it  loses  some  gas,  and  gives  a  hydrate  which 
distils  regularly  at  126°  C,  has  a  density  of  1*48,  and  corresponds 
to  H  Br  5  H2  0.  The  paraffin  employed  by  the  authors  fused  at 
55°  C. 

The  Preparation  of  Bromide  of  Sodium.  Castelhaz.  (Joum.  de 
Pharm.  Med.,  vi.,  337.  1870.)  The  author  proposes  to  substi- 
tute bromide  of  sodium  for  the  potassium  salt  in  medical  practice. 
The  process  which  he  recommends  for  the  preparation  of  bromide  of 
sodium  is  to  transform  bromine  into  bromide  of  ammonium,  to  sepa- 
rate this  by  crystallisation  from  the  more  soluble  iodide  of  ammonium, 
and  then  to  decompose  it  by  an  equivalent  quantity  of  pure  carbon- 
ate or  caustic  soda.  This  process  gives  the  bromide  at  once  free 
from  bromate.  It  has  the  advantage  over  similar  methods,  in  which 
the  bromides  of  zinc  or  iron  are  decomposed  by  carbonate  of  soda, 
that  there  is  no  precipitate  to  wash,  which,  in  operations  on  the 
large  scale,  is  apt  to  entail  a  certain  loss.  The  preparation  of  bro- 
mide of  ammonium,  by  allowing  bromine  to  fall  drop  by  drop  into 
pure  dilute  ammonia,  gives  rise  to  a  lively  action,  with  disengage- 
ment of  heat,  and  liberation  of  nitrogen ;  but  the  evolved  gas  is  apt 
to  carry  off  with  it  either  ammonia,  bromide  of  ammonium,  or 
bromine,  thereby  causing  loss.  By  operating  in  a  stoneware  Woulf's 
apparatus  in  such  a  manner  as  to  condense  the  evolved  vapours, 
this  loss  is  avoided.  The  evaporation  of  the  liquor  is  effected  in  a 
cast-iron  retort,  the  vapours  being  condensed  in  stoneware.  The 
crystals  which  form  in  the  concentrated  liquor  are  drained,  washed 
with  a  saturated  solution  of  bromide  of  ammonium  containing  an 
excess  of  bromine,  again  drained,  and  dried  in  a  centrifugal  machine. 
By  recrystallisation  the  salt  is  obtained  in  a  state  of  chemical  purity. 

To  prepare  bromide  of  sodium  it  is  only  necessary  to  decompose 
the  bromide  of  ammonium  with  solution  of  caustic  soda  or  carbonate 
of  soda.  By  operating  in  a  distillatory  apparatus,  the  free  ammonia 
or  carbonate  of  ammonia  48  collected  in  the  distillate,  and  can  be 
used  again  in  the  manufacture  of  fresh  bromide  of  ammonium.  The 
solution  of  bromide  of  sodium  left  in  the  retort  is  evaporated  and 
crystallised. 

It  is  importo,nt  that  the  soda  used  in  this  process  should  bo  as 
pure  as  possible,  and  on  this  account  the  carbonate  of  soda  obtained 
by  calcining  the  bicarbonate  is  to  bo  preferred. 

The  solution  of  pure  bromide  of  sodium  evaporated  and  put  to 
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crystallise,  deposits  crystals  whicli,  according  to  the  temperature  at 
which  they  are  formed,  are  either  anhydrous  or  hydrated. 

If  the  temperature  is  above  20°  Centigrade,  the  bromide  of  sodinm 
crystalHses  in  white  anhydrous  cubes  of  the  formula  Na  Br. 

If  the  temperature  is  below  20°  C,  or,  according  to  M.  Balard, 
below  30°  C,  the  salt  forms  colourless  and  transparent  hexagonal 
tables,  containing  two  molecules  of  water  :  Na  Br  2  Hg  0.  These 
crystals,  when  heated,  melt  in  their  water  of  crystallisation ;  when 
dried,  the  salt  imdergoes  igneous  fusion  without  decomposition.  To 
obtain  a  product  always  identical,  the  best  plan  is  to  evaporate  the 
solution  of  bromide  of  sodium  in  a  silver  basin,  and  remove  the  salt 
which  deposits  as  the  evaporation  proceeds.  In  this  way  a  crystal- 
line powder  is  obtained,  consisting  of  small  anhydrous  cubes. 

When  bromide  of  sodium  is  ordered  in  a  prescription,  it  might 
become  a  question  whether  the  anhydrous  or  the  hydrated  salt 
should  be  used ;  the  author  states  that  the  accepted  rule  is  always 
to  employ  the  anhydrous  crystals.  The  following  table  is  given  to 
facilitate  the  comparison  of  the  doses  of  the  bromide  of  sodium  with 
that  of  the  better  known  potassium  salt : — 

Bromine. 

3-33 

6-66 
10-00 
13-33 
16-66 
20-00 

The  taste  of  bromide  of  sodium  is  identical  with  that  of  chloride 
of  sodium. 

Tetrabromide  of  Carbon.  Bolas  and  Groves.  (Journ.  Chem. 
Soc,  vol.  viii.,  p.  161.)  Some  of  the  combinations  of  bromine  and 
carbon  Lave  been  already  investigated,  but  the  tetrabromide  has 
remained  unknown  until  its  formation  by  the  authors  of  the  present 
paper.  Pure  bromine  exerts  no  action  on  bisulphide  of  carbon,  even 
at  high  temperatures ;  but  in  the  preseijce  of  iodine  bromide,  or 
antimony  terbromide,  a  reaction  occurs  by  which  tetrabromide  of 
carbon  is  formed.  The  authors  heat  together  2  parts  of  bisulphide 
of  carbon,  14  parts  of  dry  bromine,  and  3  parts  of  iodine,  in  a  closed 
tube,  to  150°  C.  for  48  hours.  On  afterwards  distilling  the  contents 
of  the  tube  with  excess  of  caustic  soda  solution,  the  tetrabromide 
distils  over  with  water.  It  is  collected,  freed  as  far  as  possible  from 
moisture,  and  crystallised  from  spirit.     Bromopicrin  or  bromoform 


Bromide  of 

Bromide  of 

Potassium. 

Sodium. 

5 

= 

4-33 

10 

= 

8-66 

15 

= 

13-00 

20 

= 

17-33 

25 

= 

21-66 

30 

= 

26-00 
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also  yields  this  substance  when  treated  with  bromide  of  antimony, 
or  bromide  of  iodine  and  free  bromine. 

Tetrabromide  of  carbon  is  a  white  substance  crystallising  in 
lustrous  plates,  and  melting  at  91°  C.  It  has  an  ethereal  odour 
somewhat  resembhng  that  of  tetrachloride  of  carbon,  and  a  sweetish 
taste.  It  is  almost  insoluble  in  water,  to  which  however  it  com- 
municates its  odour  and  taste.  It  is  exceedingly  soluble  in  ether, 
bisulphide  of  carbon,  chloroform,  and  benzol.  It  is  also  very  soluble 
in  hot  alcohol,  from  which  it  crystallises  on  cooling. 

Report  of  Experiments  on  the  Bromide  of  Potassinm  used  in 
Medicine.  (Brit.  Med.  Journ.,  1870,  ii.,  176.)  The  bromide  of  potas- 
sium now  used  in  medicine  is  remarkably  pure.  Out  of  six  samples 
described  below,  only  one  contained  iodine  ;  and  even  in  that  case 
the  amount  of  iodine  was  very  minute.  The  crystals  of  bromide  of 
potassium,  like  those  of  the  iodide,  are  sometimes  transparent  and 
sometimes  opaque;  the  latter  kind  containing  a  certain  amount  of 
water,  while  the  former  are  almost,  if  not  entirely,  anhydrous. 

Analyses  of  these  six  samples  gave  the  following  results. 


No.               Obtained  from 

Quantity 
taken, 
(grains.) 

Silver-salt 
obtained. 

Silver 
required. 

1.  Eye  Hospital,   Moorfields;   trans- 

parent kind , 

2.  London  Hospital ;  ditto       .     .     . 

3.  Douthwaite,  58,  Bishopsgate;  ditto 

4.  Skin  Hospital ;  ditto 

5.  Warner  &  Co. ,  Fore  Street ;  ditto 

6.  Bell  &  Co.,  Oxford  Street ;  opaque 

kind 

5-955 
5-955 
5-355 
5-935 
5-955 

5-955 

5-955 

9-32 
9-32 
9.22 
9-40 
9-26 

9-05 

9-40 

5-40 
5-40 
5-40 
5-40 
5-40 

6-26 

6-40 

The  theoretical  numbers  for  absolutely 
pure  bromide  of  potassium  are  . 

A  determination  of  water  was  made  in  the  sample  of  opaque  bro- 
jiiide  (No.  6).     It  contained  2*7  per  cent,  of  water. 

The  fiamplo  No.  3,  from  Douthwaite's,  contained  a  trace  of  iodide 
of  potassium  ;  all  the  rest  were  quite  free  from  iodine. 

These  results  show  that  chlorides  are  almost  entirely  absent  from 
the  commercial  bromide  of  potassium  in  some  instances ;  and  that 
in  the  worst  of  the  samples  examined,  there  was  not  more  than  5*2 
per  cent,  of  chloride  of  potassium. 

The  method  of  examination  adopted  in  this  case  was  the  same  as 
that  described  in  the  report  on  iodide  of  potassium. 

Report  of  Experiments  on  the  Iodide  of  Potassium  used  in 
Medicine.      Brit  Med.  Journ.,  1870,  ii.,  90.)     With  the  object  of  as- 
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certaining  the  degree  of  purity  which  may  be  looked  for  in  the 
iodide  of  potassium  as  supplied  by  the  druggist  to  the  medical  man, 
six  samples  of  the  drug  were  procured,  and  submitted  to  chemical 
analysis.  These  samples  were  obtained  from  hospitals  and  from 
druggists  in  various  parts  of  London. 

The  chemical  examination  was  made  as  follows  : — 8"305  grains  of 
the  iodide,  in  the  undried  state  and  not  previously  powdered,  was 
dissolved  in  a  little  water,  and  to  it  a  very  little  alkaline  chromate 
of  potash  was  added,  and  a  standard  solution  of  silver  was  then 
dropped  into  the  liquid  until  the  red  tinge  (the  sign  that  the  iodide 
of  potassium  was  completely  saturated  with  nitrate  of  silver)  made 
its  appearance.  The  quantity  of  standard  solution  of  silver  being 
noted,  the  quantity  of  silver  was  of  course  known.  As  will  be  seen 
from  the  tabular  statement,  the  quantity  of  silver  used  up  was  that 
indicated  by  theory  in  the  first  five  cases,  while  in  the  last  only  it 
was  a  little  in  excess  of  the  quantity  required  for  absolutely  pure 
iodide  of  potassium. 

After  noting  the  quantity  of  silver  solution,  the  resulting  iodide 
of  silver  was  washed  first  with  very  dilute  nitric  acid,  then  with 
pure  water,  and  finally  dried  and  weighed.  The  following  is  a 
tabular  statement  of  the  results  thus  obtained  :  viz. : — 


No. 


Obtained;from 


Quantity  of 

i   iodide  of 
potassium 
talien. 
(grains.) 


1.  Moorfields  Eye  Hospital .... 

2.  London  Hospital 

3.  Skin  Hospital 

4.  Leo  Lee  &  Co.,  Bishopsgate  St.    . 

5.  Hancock,  Fleet  Street     .... 

6.  Warner  &  Co.,  Fore  Street   .     .     . 
Theoreticallypure  iodide  of  potassium 


8-305 
8-305 
8-305 
8-305 
8-305 
8-305 
8-305 


Quantity  of 

iodide  of 

silver. 

(grains.) 


11-49 
11-68 
11-66 
11-66 
11-48 
11-68 
11-75 


Quantity  of 

silver 
employed, 
(grains.) 


5-40 
5-40 
5-40 
5-40 
5-40 
5-51 
5-40 


From  these  results  it  appears,  firstly,  that  the  iodide  of  potassium 
is  remarkably  free  from  bromide  and  chloride  ;  and  secondly,  that, 
as  actually  sold,  it  is  very  dry.  According  to  these  analyses,  100 
parts  of  commercial  iodide  of  potassium,  contain  from  99-3  to  97*7 
parts  of  absolute  iodide  of  potassium,  the  remainder  being  the  in- 
evitable "hydrometric  moisture."  It  is  most  satisfactory  to  find 
this  drug  to  be  commonly  supplied  in  so  high  a  state  of  purity. 

There  are  two  varieties  of  iodide  of  potassium — the  opaque  crystals 
and  the  transparent.     Fashion  has  led  to  the  opaque  kind  being  pre- 
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ferred ;  bat  there  is  no  other  reason  in  favour  of  the  opaque.  The 
transparent  crystals  are  just  as  pure. 

Iodide  of  Calcium,  and  Syrup  of  Iodide  of  Calcium.  Ottmar 
Eberbach.  (Pharm.  Journ.,  i.,  364.,  from  Michigan  University 
Medical  Journal.)  Having  had  occasion  to  use  the  chemical  special- 
ities called  iodide  of  lime  and  syrup  of  iodide  of  lime,  and  finding 
that  the  articles  sold  under  these  very  unchemical  names  were  not 
simple  chemical  combinations  (as  for  example,  iodide  of  iron  or 
syrup  of  iodide  of  iron),  but  mixtures,  the  former  a  mechanical 
mixture  of  iodine  and  quicklime,  the  latter  of  the  two  distinct 
chemical  combinations  called  iodide  of  calcium  and  iodate  of 
calcium,  and  being  desirous  to  obtain  a  preparation  in  strict  accord- 
ance with  the  title, — the  author  investigated  the  matter,  with  the 
following  results : — 

The  preparation  called  iodide  of  lime  is  a  mechanical  mixture  of 
iodine  and  quicklime  which,  when  put  into  hot  water,  undergoes  a 
chemical  reaction,  forming  iodide  of  calcium  and  iodate  of  calcium, 
as  illustrated  by  the  following  equation  : — 

6  Ca  0  +  12  1  =  5  Calj+Ca  (I  0^\. 

These  combinations  are  both  contained  in  the  so-called  syrup  of 
iodide  of  lime.  To  prepare  the  iodide  of  calcium  free  from  the 
iodate  of  calcium,  the  most  practical  method  is  as  follows  : — pre- 
pare first  a  solution  of  the  protoiodide  of  iron,  by  mixing  iodine  with 
a  small  excess  of  iron  and  sufficient  water ;  let  this  stand  until  the 
solution  assumes  a  pale  green  colour ;  filter,  and  add  to  the  filtrate 
one- third  as  much  iodine  as  has  been  used  to  make  the  solution  of 
protoiodide  of  iron;  heat  to  the  boiling  point,  and  add  sufficient 
milk  of  lime  to  precipitate  all  of  the  iron,  which  precipitates  in  the 
form  of  Woehler's  granular  magnetic  oxide  of  iron,  according  to  the 
following  equation: — 

FoL,+re2l8+4CaO-Fe3  04+4CaI,. 

To  obtain  the  iodide  of  calcium,  filter  the  solution,  and  evaporate 
the  filtrate  with  the  exclusion  of  air,  as  carbonic  acid  has  the 
tendency  to  decompdse  it.  It  crystallises  in  the  form  of  needles ; 
by  evaporating  to  dryncsa  it  forms  a  white  fusible  mass.  It  is 
soluble  in  alcohol,  very  deliquescent,  and  decomposes  when  fused  in 
contact  with  air,  forming  oxide  of  calcium  and  free  iodine.  To  make 
the  syrup  of  iodide  of  calcium,  the  following  formula  is  proposed. 
Take  of— 
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Iodine 4  oz. 

Iron  (in  form  of  wire)        7i  dr. 

Distilled  Water q.  s. 

Milk  of  Lime  (fresh) q.  s. 

Sugar 28  oz. 

Simple  Syrap     ........  q.  s. 

Mix  3  oz.  of  the  iodine  with  the  iron  and  4  oz.  of  water,  in  a  thin 
flask  with  long  neck ;  shake  occasionally  until  the  reaction  has 
ceased  and  the  solution  assumes  a  pale  green  colour  ;  filter  the  solu- 
tion and  add  the  remainder  of  iodine ;  heat  to  the  boiling  point,  and 
add  milk  of  lime  until  all  the  iron  is  precipitated;  filter  and  wash 
the  precipitate  with  hot  water  until  all  the  iodide  is  washed  out, 
then  bring  the  whole  to  the  measure  of  20  oz. ;  add  the  sugar,  and 
dissolve  by  a  gentle  heat ;  to  the  solution  add  enough  simple  syrup 
to  make  it  measure  40  oz.  ;  mix  thoroughly,  and  fill  into  2-oz.  bottles, 
well  corked. 

The  syrup  is  a  ti'ansparent,  colourless  liquid,  which  does  not  tinge 
starch  paper  blue.  Mixed  with  sulphuric  acid  it  gives  a  white  pre- 
cipitate of  sulphate  of  calcium,  and  turns  the  supernatant  liquid 
brown,  which,  by  heating,  emits  violet  vapours  of  iodine. 

Pure  Caustic  Soda.  (Pharm.  Journ.,  3rd  series,  i,,  65.)  For 
some  time  past  pure  caustic  soda,  prepared  from  metallic  sodium, 
has  been  an  article  of  manufactare.  The  method  by  which  the 
metal  is  made  to  yield  caustic  soda  is  as  follows : — A  deep  silvei- 
vessel,  of  a  hemispherical  form,  and  capable  of  holding  about  four 
gallons  of  water,  is  employed.  Into  this  vessel,  which  is  cooled  ex- 
ternally with  a  current  of  cold  water,  is  placed  a  very  little  w^ater, 
and  upon  the  water  is  placed  a  cube  of  metallic  sodium  of  about 
half  .an  inch  in  diameter.  The  vessel  is  made  to  revolve  so  as 
continually  to  bring  fresh  portions  of  liquid  into  contact  with  the 
metal,  and  by  this  means  explosion  is  avoided.  When  the  first  cube 
of  metal  has  dissolved,  and  .yielded  a  thick  syrupy  liquid,  a  little 
more  water  and  a  second  cube  of  metal  are  added,  and  the  reaction 
allowed  to  take  place  as  before,  the  vessel  being  kept  in  motion  all 
the  time.  In  this  manner  several  pounds  of  sodium  may  be  worked 
up  into  soda.  The  thick  syrup  so  resulting  is  next  evaporated 
down,  heated  to  redness,  fused,  and  poured  into  a  mould. 

Inasmuch  as  the  price  of  sodium  is  five  shillings  a  pound,  the  yield 
of  soda  from  a  pound  of  the  metal  being  about  one  pound  and  three- 
quarters,  it  is  plain  that  the  alkali  so  prepared  must  be  cheap.  The 
danger  of  explosions  (which,  however,  do  not  occur  when  proper 
care  is  taken)  necessitates  the  employment  of  skilled  labour  in  this 
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manufacture,  and  constitutes  a  very  serious  drawback  to  tlie  com- 
mercial success  of  the  process. 

Crystallised  Hydrate  of  Soda.  (Pharm.  Journ.,  3rd  series,  i.,  58.) 
According  to  a  communication  made  by  0.  Hermes  to  the  Chemical 
Society  of  Berlin,  crystals  containing  30"09  per  cent,  of  anhydrous 
soda  (NaoO),  and  having  the  formula  2N"aH0  +  7H2O,  are  de- 
posited when  a  concentrated  aqueous  solution  of  caustic  soda, 
sp.  gr.  l'36o,  is  exposed  to  the  action  of  intense  cold.  The  crystals 
form  rhombic  prisms,  and  are  perfectly  transparent  and  colourless ; 
they  begin  to  melt  at  6°  C.  A  point  worthy  of  being  remembered 
is,  that  impure  solutions  of  soda,  contaminated  with,  chloride, 
sulphate,  and  carbonate,  are  capable  of  depositing  these  crystals  in 
a  state  of  tolerable  purity. 

The  occurrence  of  errors  respecting  the  composition  of  these 
hydrated  crystals  in  some  of  the  newest  treatises  on  chemistry 
induced  the  author  to  bring  the  subject  before  the  Chemical  Society 
of  Berlin. 

Adulteration  of  Carbonate  of  Soda.  {Joum.  de  Pharm,  d'Anvers, 
1870,  p.  309.)  The  Antwerp  Journal  of  Pharmacy  calls  attention  to 
the  practice  of  adulterating  carbonate  of  soda  by  mixing  with  it  a 
proportion  of  sulphate  of  soda.  At  first  sight  the  admixture  is  not 
apparent,  though  the  two  salts  differ  essentially  from  each  other, 
both  in  their  crystallisation  and  the  chemical  properties.  The 
fraud  is  one  that  may  be  easily  detected  by  a  chemist. 

On  a  new  Reagent  for  Alkalies.  M.  Boettger.  (Joum.  de 
Pharm.,  4th  series,  xii.,  21 4<.)  The  fresh  leaves  of  Coleus  Verschof- 
felti,  an  ornamental  plant,  are  put  in  a  glass  bottle  and  covered 
with  absolute  alcohol,  containing  some  drops  of  sulphuric  acid,  and 
macerated  twenty-four  hours,  when  the  fluid  is  decanted  and  other 
leaves  introduced  into  the  same  vessel  after  the  exhausted  leaves 
are  removed,  the  liquid  being  retained.  The  tincture  thus  obtained 
is  charged  with  the  colouring  matter  of  the  leaves  ;  it  is  filtered  and 
strips  of  paper  are  introduced,  which  are  then  dried  in  the  air. 

The  best  paper  thus  obtained  has  a  magnificent  red  colour,  which 
passes  more  or  less  to  a  fine  shade  of  green,  by  the  action  of 
alkalies  and  alkaline  earths.  The  author  considers  it  better  than 
reddened  litmus  because  more  sensitive;  it  is  not  modified  by 
carbonic  acid,  but  should  be  kept  close. 

Crab  Orchard  Salt.  J.  T.  Viley.  (Amur.  Joum.  P^arwi.,  xliii., 
208.)  Thi.s  salt  is  obtained  from  the  mineral  waters  near  Crab 
Orchard,  a  small  town  in  Lincoln  County,  Kentucky,  from  which 
place  it  derives  its  namo.      It  is  now  used  in  preference  to  Epsom 
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Salt,  in  all  parts  of  Kentucky,  and  most  of  tlie  adjoining  States. 
Nine  gallons  of  water  yield  a  pound  of  the  salt.  About  six  thou- 
sand pounds  of  the  salt  were  produced  in  1869.  It  is  said  to  be 
counterfeited  to  a  considerable  extent  in  Louisville  and  Cincinnati. 

The  following  is  the  result  of  an  elaborate  analysis  of  this  salt 
by  the  author : — 

Sulphate  of  magnesia 44"  7 78 

Sulphate  of  lime 1-277 

,          Sulphate  of  potassa 1*871 

Sulphate  of  soda 6-483 

Chloride  of  lithium 0-049 

Chloride  of  sodium 0-412 

Water 44-655 

Insoluble  matter  and  ferric  oxide     ....  0*520 

Crab  Orchard  salt  is  a  brownish  white  granular  powder,  without 
smell,  of  a  saline  and  at  first  rather  pleasant  taste,  with  an  after 
bitter.  The  cathartic  effect  of  Crab  Orchard  salt  is  similar  to  that 
of  Epsom  salt,  except,  probably,  milder  in  its  action.  It  is  also 
claimed,  by  its  advocates,  to  have  a  specific  action  on  the  liver,  and 
good  tonic  properties.  These,  together  with  the  fact  that  smaller 
doses  are  required,  give  it,  in  the  opinion  of  those  who  have  used 
it,  a  decided  advantage  over  the  Epsom  salt. 

The  dose  is  from  half  an  ounce  to  an  ounce  dissolved  in  water ; 
it  acts  with  greater  certainty  and  more  advantageously  when  given 
in  drachm  doses,  at  short  intervals,  till  half  an  ounce  is  taken. 

On  the  Occurrence  of  Sulphate  of  Ammon-Magnesia  in  the 
Lagunes  of  Tuscany.  By  Dr.  0.  Popp.  (Ann.  Chem.  Pharm., 
1870.)  The  author  found  in  all  the  fumaroles,  but  chiefly  in  those  of 
Sasso  and  Aquaviva,  besides  the  sulphate  of  ammonia,  a  double 
sulphate  of  ammonia  and  magnesia.  This  double  salt  appears  to 
be  a  constant  associate  of  the  boracic  acid,  though  their  relative 
quantities  are  in  an  inverse  proportion  to  one  another.  Lagunes 
rich  in  boracic  acid,  like  that  of  Larderello,  which  possesses  from 
72  to  75  per  cent,  of  boracic  acid,  have  only  small  quantities  of 
the  mentioned  sulphates  ;  whilst  others,  like  those  of  Sasso  and 
Aquaviva,  containing  much  less  of  the  acid,  are  richer  in  the 
sulphate.  This  double  salt  separates  either  pure,  or  mixed  with 
sulphates  of  calcium  and  aluminium,  during  the  concentration  of 
the  liquids  of  the  lagunes.  By  repeated  recrystallisation  it  can  be 
obtained  in  fine  crystals  belonging  to  the  monoclinic  system. 
Analysis  shows  the  following  composition  : — (N  £[4)2  S  O4.  Mg  S  O4. 
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3  H2  0.  Often  the  combination  includes  also  iron,  manganese,  and 
lime,  which  of  course  replace  equivalent  quantities  of  magnesia. 

On  the  Influence  of  Sugar  on  Magnesia  used  as  an  Antidote. 
{Repertoire  de  Pharm.,  Aug.,  1870.)  In  1846,  M.  Bussy,  and  after- 
wards Christison  and  others,  recommended  magnesia  as  an  anti- 
dote for  arsenic  and  other  metallic  poisons.  M.  Carles,  suppos- 
posing  that  sugar  (as  in  the  case  of  lime)  would,  by  rendering 
magnesia  soluble,  increase  its  efficacy,  tried  the  mixture  of  sugar, 
water,  and  magnesia;  but,  to  his  surprise,  found  that  it  rendered 
the  arsenite  of  magnesia  soluble,  and  that  sugar  tends  to  prevent 
the  formation  of  arsenite  of  magnesia ;  and  is  therefore  useless  and 
pernicious. 

When,  however,  saccharated  magnesia  is  used  with  the  salts  of  lead, 
copper,  antimony,  and  mercury,  it  hastens  and  facilitates  their  decom- 
position without  uniting  with  them ;  and  in  some  instances  the  sugar 
of  itself  acts  by  reducing  the  oxides.  For  this  last  reason  it  may 
be  better  to  use  honey  in  lieu  of  sugar. 

In  conclusion,  except  in  the  case  of  arsenic^  the  association  of  sugar 
with  magnesia,  augments  the  efficacy  of  the  base  employed  as  a 
general  antidote.  Two  and  a  half  drachms  of  magnesia,  five  or  six 
drachms  of  sugar,  and  three  fluid  ounces  of  water  (boiling),  appear 
to  be  the  most  convenient  proportion. 

Preparation  of  Carbonate  of  Baryta.  J.  C reuse.  {Amer.  Journ. 
Fharm.j  xliii.,  15.) 

The  author  recommends  the  following  process  for  the  preparation 
of  pure  precipitated  carbonate  of  baryta  from  the  native  mineral 
witherite.  Take  of  witherite,  in  lumps  or  in  powder,  any  convenient 
quantity ;  add  to  it  four  or  five  times  its  weight  of  water,  and  dis- 
solve it  with  hydrochloric  acid,  gradually  added.  Stop  the  addition 
of  acid  before  the  mineral  is  entirely  dissolved,  so  as  to  have  an 
excess  of  baryta,  rather  than  an  excess  of  acid.  Allow  to  settle,  and 
decant  the  clear  liquid ;  to  this  add  a  solution  of  oxalic  acid  as  long 
as  a  precipitate  is  formed;  a  slight  excess  is  not  objectionable. 
Thirty  grains  are  generally  sufficient  for  each  pound  of  witherite, 
though  the  proportion  may  vary  according  to  the  purity  of  the 
mineral.  Allow  the  liquid  to  stand  one  hour ;  filter,  and  add  to  the 
filtrate  a  quantity  of  caustic  soda,  just  sufficient  to  give  it  a  decided 
alkaline  reaction.  After  an  hour's  rest,  filter  again,  and  treat  the 
liquid  by  a  solution  of  carbonate  of  soda.  Collect  and  wash  the 
precipitate  in  the  usual  manner. 

This  process  is  founded  on  the  fact  that  when  a  solution  of  oxalic 
acid  is  added  to  a  liquid  containing  salts  of  lime  and  baryta,  all  the 
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lime  is  precipitated  first  and  immediately,  while  baryta  is  only  afiected 
after  some  time.  The  lime  being  thus  eliminated,  caustic  soda  pre- 
cipitates all  the  foreign  bodies  likely  to  be  present,  such  as  iron, 
alumina,  copper,  lead,  etc. 

Substitution  of  Salts  composing  the  Bones.    (Lancet.,  1870,  ii. 
828.)     That  certain  salts  entering  into  the  composition  of  the  body 
can  be  substituted  by  others  belonging  to  the  same  series,  if  supplied 
in  the  food,  has  been  long  known.    Some  good  experiments,  however, 
have  been  made  in  the  course  of  the  past  year  by  M.  Papillon,  and 
are  recorded  in  the  Comjptes  Rendus.      In  one  of  these  a  young 
pigeon  was  dieted  on  distilled  water  to  which  hydrochlorate,  carbonate, . 
sulphate,  and  nitrate  of  potash  were  added,  and  with  grain  made 
into  a  paste  with  strontia.     The  bird  remained  in  perfect  health  for 
nearly  eight  months,  when  it  was  killed,  and  an  analysis  made  of  its 
bones,  with  the  following  results : — In  100  parts  there  were  of  lime, 
4<Q-^5,  of  strontia   8*45,   of  phosphoric  acid  41*80;    and  of  phos- 
phate of  magnesia  1"80 ;  residue,  I'lO.     In  a  second  experiment  a 
white  rat  ten  days  old,  was  subjected  to  a  similar  regimen,  except 
that  phosphate  of  alumina  was  substituted  for  the  strontia  given  to 
the  pigeon  in  the  proportion  of  about  a  grain  and  a  half  per  diem. 
The  animal  remained  to  all  appearance  in  good  health  for  about  six 
weeks,  when  it  died  suddenly  in  convulsions.     An  autopsy  showed 
the  presence  of  intense  enteritis.     Analysis  of  the  bones  showed  that 
in  100  parts,  there  were  of  alumina  6" 95,  and  of  lime  41  "10  parts. 
Another  animal  of  the  same  litter,  was  supplied  with  phosphate  of 
magnesia,  instead  of  phosphate  of  alumina,  and  was  killed  at  the 
same  time.     Analysis  of  its  bones  showed  the  presence  of  magnesia  in 
the  following  proportions  in  100  parts.     Magnesia  3\56,  lime  46'15. 
In  all  the  animals  the  appearance  presented  by  the  bones  was  natural, 
and  they  seemed  to  possess  their  ordinary  physiological  peculiarities. 

The  Bones  of  Paralytic  Patients.  J.  C.  Brown.  (Chem.  Neivs, 
xxii.,  207.)  In  consequence  of  the  frequent  occurrence  of  fracture 
in  the  ribs  of  patients  in  lunatic  asylums,  the  author  was  induced 
to  make  analyses  of  several  specimens  of  rib  bones  from  general 
paralytics. 

The  general  appearance  of  all  of  them  was  very  unlike  the  ribs  of 
healthy  adults.  The  results  obtained,  indicate  that  the  ratio  of 
organic  constituents  to  earthy  matter  is  much  greater,  and  also  that 
the  ratio  of  lime  to  phosphoric  acid,  is  distinctly  less  in  the  ribs  of 
paralytics  than  in  those  of  healthy  adults.  There  are  the  same 
differences  between  the  composition  of  healthy  ribs  and  those  of 
paralytics,  as  between  the  composition  of  the  adult  large  bones  and 
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those  of  the  foetus.  And  generally,  the  composition  in  cases  of 
paralysis  approaches  that  observed  in  cases  of  osteo  malacia.  Whether 
the  defects  in  the  ribs  of  paralytics  are  due  to  arrested  development, 
or  to  degeneration  of  the  fully  developed  bone,  it  will  require  further 
experiments  upon  carefully  selected  cases  to  prove ;  but  from  the 
evidence  already  obtained,  the  author  is  led  to  conjecture  that  both 
causes  will  be  found  to  operate,  but  principally  the  former. 

Several  cases  illustrating  the  tendency  to  fracture  in  the  bones  of 
the  insane  have  been  reported  in  the  medical  journals  during  the 
past  year. 

Iron  and  Hydrogen.  Dr.  Klein.  (Ghem.  News,  xxii,,  155.) 
The  author,  a  pupil  and  collaborator  of  Professor  Jacobi,  of  St. 
Petersburg,  states  that  the  iron  obtained  by  electrolysis  is  not,  as 
has  been  often  thought,  the  pure  metal,  but,  on  the  contrary,  a  com- 
pound or  mixture  of  iron  and  hydrogen,  which,  when  heated  to  red- 
ness, gives  off  an  enormous  amount  of  that  gas,  and  becomes,  while 
greatly  increasing  in  bulk,  a  silver-white,  very  soft,  ductile,  and 
malleable  metal,  which  decomposes  water  readily  below  its  boiling- 
point  and  oxidises  most  rapidly. 

Impurities  present  in  Reduced  Iron.  E.  Sobering.  (Neues 
Jahrhuch  f.  Phann.  Vorwerh,  1871,  and  Chem.  News,  xxiv.,  73.) 
While  this  substance  has  hitherto  not  been  obtained  quite  free 
from  a  more  or  less  large  quantity  of  sulphuret  of  iron,  the  author 
calls  attention  to  the  fact — an  important  one,  indeed — that  he  has 
met  with  samples  of  this  medicament  which,  in  addition  to  the 
impurity  spoken  of,  also  contain  oxides  and  carburets  of  iron,  and 
even  cyanide  of  potassium,  due  in  all  likelihood  to  the  reprehensible 
practice  of  preparing  the  reduced  iron  from  the  residues  of  the 
preparation  of  cyanide  of  potassium  from  the  ferrocyanide  of  potas- 
sium. It  is  therefore  advisable  for  pharmaceutists  to  test  the  ferrum 
hydrogenio  reductura  they  purchase  for  the  presence  of  the  cyanide 
alluded  to. 

Saccharate  of  Iron.  F.  Gerhard.  (Journ.  Fharm.  d'Anvers, 
1870,  290.)  According  to  Hager,  the  most  simple  method  of 
preparing  saccharato  of  iron  is  to  precipitate  a  given  quantity  of 
perchloride  of  iron  by  an  alkali,  and  to  perfectly  wasli  tho  resulting 
peroxide.  A  small  quantity  of  caustic  ammonia  is  added  to  the 
moist  oxide,  which  is  then  dissolved,  with  tho  aid  of  heat  in  a  syrup 
of  sugar.  By  this  process  a  solution  can  be  obtained  containing  a 
definite  quantity  of  iron.  All  other  modes  of  preparation  are  more 
complicated  and  more  costly. 

If  it  is  wished  to  obtain  the  product  in  a  still  greater  state  of 
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purity,  the  syrup  solution  may  be  treated  with  alcohol,  the  pre- 
cipitated compound  washed  with  spirit  and  pressed,  then  redissolved 
in  a  small  quantity  of  water.  This  operation  is  repeated  three  times. 
The  product  thus  obtained  while  humid  is  soluble  in  water  and  in 
syrup  ;  but  when  it  has  been  completely  dried  in  the  air,  it  becomes 
■insoluble  in  these  liquids.  The  moist  precipitate  contains  a  certain 
quantity  of  ammonia  which  is  lost  during  drying.  When  it  has 
become  insoluble,  however,  it  may  be  easily  dissolved  by  the  addition 
of  a  little  ammonia ;  a  very  small  quantity  of  alkali,  potash,  or 
ammonia,  in  presence  of  sugar,  suffices  to  maintain  the  saccharate 
of  iron  in  solution.  By  precipitating  the  ammoniacal  saccharate  of 
iron  by  alcohol,  and  afterwards  adding  powdered  sugar,  a  mixture 
is  obtained  which  can  be  completely  dried  and  even  strongly  heated 
without  losing  its  solubility.  This  is  probably  due  to  the  absorption 
of  ammonia  by  the  sugar,  ^vith  which  it  contracts  a  very  stable 
combination.  It  is  known  that  powdered  sugar  in  the  dried  state 
can  absorb  about  five  per  cent,  of  ammonia. 

The  solutions  of  saccharate  of  iron  may  be  boiled  without  change 
so  long  as  the  liquid  contains  ammonia. 

Soluble  Peroxide  of  Iron.  Koehler  and  Horneman.  (Journ.de 
Fharm.,  4th  series,  xii.,  213.)  The  authors  recommend  the  following 
process  for  the  preparation  of  a  peroxide  of  iron  soluble  in  water  : — 
Equal  weights  of  simple  syrup  and  a  solution  of  perchloride  of  iron, 
containing  15  per  cent,  of  peroxide  of  iron,  are  mixed  together,  and 
caustic  soda  added  until  the  precipitate  at  first  formed  is  dissolved. 
The  filtered  liquid  is  diluted  with  a  large  volume  of  water,  and 
raised  to  the  boiling  point.  In  the  presence  of  a  neutral  salt  like 
chloride  of  sodium,  the  peroxide  of  iron  is  precipitated  as  the  soluble 
modification  ;  it  is  collected  on  a  filter,  washed,  and  dried.  The 
powder  so  obtained  is  soluble  in  water,  in  syrup,  and  in  glycerine. 
It  is  without  taste,  and  can  therefore  be  taken  medicinally  without 
repugnance  ;  moreover,  it  is  easily  absorbed  by  the  system.  It  has 
been  tried  as  an  antidote  for  arsenic  with  much  success.  Care 
should  be  taken  to  avoid  its  association  with  substances  containing 
tannin. 

Soluble  Peroxide  of  Iron.  Siebert.  (Journ.  de  Pharm.,  4th  series, 
xi.,  478.)  This  oxide  is  prepared  by  dissolving  sugar  in  a  solution  of 
pernitrate  of  iron,  and  adding  dilute  solution  of  ammonia  also  contain- 
ing sugar.  The  clear  liquid  thus  obtained  is  mixed  with  four  or  five 
times  its  bulk  of  concentrated  alcohol.  A  flocculent  yellowish  brown 
precipitate  separates,  which  is  collected  and  washed  with  alcohol. 
When  dried  it  contains  43' 59  per  cent  of  oxide  of  iron.     This  com- 
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pound  of  oxide  of  iron  and  sugar  is  a  brown  tasteless  powder,  easily 
soluble  in  cold  water,  and  precipitated  from  its  aqueous  solution 
by  boiling.  Dissolved  in  water  it  does  not  give  the  reactions  of  iron 
witb  ferrocyanide  of  potassium  or  a  sulphocyanide.  Tannin  pro- 
duces a  precipitate  after  some  time,  and  sulphide  of  ammonium 
precipitates  the  iron  immediately.  Even  the  weakest  acids  decom- 
pose it,  and  then  the  ferrocyanide  gives  the  characteristic  blue  pre- 
cipitate. A  ferruginous  syrup  may  be  prepared  from  this  compound, 
having  a  fine  red  brown  colour,  and  a  taste  which  is  not  disagree- 
able. The  administration  of  such  a  preparation  of  iron  in  medicine 
presents  several  advantages. 

Dialysed  Oxide  of  Iron.  (ArcMv.  de  Pharm.,  Oct.  9,  1870.) 
Berlandt,  in  Bucharest,  recommends  to  prepare  a  solution  of  moist, 
recently  precipitated  oxide  of  iron  in  sesquichloride  of  iron,  and 
enclose  it  in  a  well- washed  hog's  bladder,  the  opening  of  which 
connects  with  an  open  glass  tube  ;  the  bladder  is  suspended  in  a 
beaker  filled  with  water,  and  the  chloride  of  iron  dialyses  out 
completely  in  eight  days,  leaving  an  aqueous  solution  of  peroxide  in 
the  bladder. 

Ferruginous  Sugar.  (Joum.  de  Pharm.  d'Anvers,  1870,  267.) 
Dissolve  two  parts  of  iron  in  twenty-four  parts  of  nitric  acid  (sp. 
gr.  1'2)  ;  add  twenty- four  parts  of  sugar  dissolved  in  twelve  parts  of 
ammoniacal  water.  A  deep  brown  liquor  is  obtained,  gelatinous  at 
first,  but  becoming  bright  by  agitation.  It  contains  nitrate  of 
ammonia  and  saccharate  of  oxide  of  iron.  After  twenty-four 
hours,  four  or  five  times  its  volume  of  alcohol  is  added,  which  pre- 
cipitates the  iron  and  sugar.  The  precipitate  is  collected  on  a  filter, 
washed  with  alcohol,  dried  between  blotting  paper,  and  mixed  while 
fresh  with  its  own  weight  of  powdered  sugar ;  then  dried  in  a 
stove. 

Thus  prepared  it  is  in  the  form  of  a  brown  powder,  soluble  in 
water  and  weak  spirit,  reprecipitated  by  boiling. 

By  dissolving  this  compound  in  a  little  water,  and  mixing  the 
solution  with  simple  syrup,  an  agreeable  syrup  of  iron  is  obtained, 
which  may  bo  flavoured  with  tincture  of  orange  peel. 

On  Syrup  of  Iron  Oxide  Saccharate,  and  the  Determination  of 
its  amount  of  Iron  Oxide.  (Pharm.  Centralhallr,  1871,  p.  57.) 
This  prepanition  is  in  extensive  use  in  Germany,  and  the  iron 
saccharate  prepared  by  Ottmanns,  in  Oberndorf  an  dcr  Oste,  may 
bo  considered  as  excellent.  Many  other  druggists  have  undertaken 
the  production  of  this  saccharate,  and  thus  the  author,  whoso  name 
is  quoted  in  connection  with  these  preparations,  thought  it  interest- 
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ing  to  submit  some  of  them  to  analysis  to  determine  the  anlonnt  of 
iron  oxide  they  contain.  There  are  two  kinds  of  saccharates,  the 
syrups,  and  the  dry  preparations.  The  latter,  however  well  prepared, 
and  however  easily  soluble  in  the  beginning,  always  become,  in  course 
of  time,  more  or  less  insoluble.  Of  the  syrup,  a  firm  in  Prag  prepares 
two  kinds,  one  mixed  with  some  rum,  the  other  with  some  vanille. 
These  additions  are  improvements  ;  even  children  take  the  syrup 
with  decided  pleasure.  It  has  often  been  said  that  a  medicine  ought 
not  to  be  pleasant,  as  it  would  induce  people  to  take  more  than 
prescribed ;  but  in  the  case  of  the  iron  saccharate,  no  harm  whatever 
could  arise,  since  the  blood  does  not  take  up  more  iron  than  it 
requires,  all  excess  of  iron  leaving  the  body  unassimilated.  Both 
the  above  syrups  contain  1'45  to  1"5  per  cent,  of  anhydrous  iron 
oxide,  and  the  liquids  are  perfectly  clear.  Another  liquid  iron 
sugar,  prepared  in  Olmiitz  (Austria),  professes  to  be  stronger  than 
other  preparations,  but  contains  only  i'365  per  cent.,  and  is  more- 
over turbid.  On  permitting  it  to  settle,  and  then  determining  the 
amount  of  iron  in  the  clear  liquid,  it  was  found  to  be  only  1'33  per  cent. 
It  may  be,  this  liquid  was  in  its  freshly  prepared  state  quite  clear, 
but  then  it  is  not  a  stable  preparation.  Now,  the  value  of  the 
iron  saccharates  consists  in  the  iron*  being  soluble,  and  thus  capable 
of  easy  assimilation.  To  determine  the  amount  of  iron  oxide  in  a 
saccharate,  the  author  recommends  the  following  method  : — About 
10  grammes  of  the  saccharate  are  diluted  with  150  c.c.  or  more 
water,  heated  in  a  capacious  beaker  glass,  mixed  with  10  drops  of 
nitric  or  acetic  acid,  of  25  per  cent,  strength,  and  permitted  to  boil 
just  for  a  moment.  After  this,  15  to  20  c.c.  of  ammon-acetate 
solution  are  added  to  the  liquid;  it  is  again  boiled;  after  boiling,  15 
to  20  drops  a mmon- carbonate  solution  are  added  to  it,  so  that  all 
free  acid  may  be  neutralised,  and  ammon-carbonate  be  a  little  in 
excess.  Having  boiled  it  for  10  to  15  minutes,  the  liquid  is  allowed 
to  settle,  the  precipitated  iron  oxide  is  collected  on  a  filter,  washed 
with  hot  water,  then  dried  together  with  the  filter,  and  after  wetting 
of  the  latter  with  a  drop  or  two  of  nitric  acid,  ignited  in  a  porcelain 
crucible.  The  ignited  residue  is  once  more  damped  with  some  nitric 
acid,  dried,  again  ignited  a  little,  and  after  cooling  weighed.  The 
basis  (except  it  was  ammonia)  which  served  as  dissolving  medium 
of  the  iron  oxide  in  the  sugar  solution  can  be  determined  in  the 
liquid  filtered  off  from  the  iron  oxide  by  adding  to  the  latter  nitric 
acid,  evaporating  it  to  dryness  and  igniting  the  residue.  Whether 
the  iron  saccharate  had  been  made  up  by  mixing  dialysed  iron  oxide 
with  sugar  solution  (which  mixture,  however,  is  already  recognisable 
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by  its  styptic  after-taste,  a  taste  almost  wholly  absent  in  tlie  iron 
oxide  saccharate),  will  be  shown  by  the  presence  of  sulphuric  or 
hydrochloric  acid.  It  must,  however,  be  considered  that  traces  of 
these  acids  occur  also  in  the  ordinary  iron  oxide  saccharate. 

lodate  of  Iron.    C.  A.  Bell.    (Pharm.  Journ.,  3rd  series,  i.,  624) 
There  appears  to  exist,  at  least  three  well-defined  compounds  of  ferric 
oxide  and  iodic  anhydride.     One  of  these,  the  biniodate,  is  formed  by 
precipitating  a  solution  of  iron  alum  by  one  of  potassic  or  sodic 
iodate  added  in  excess.     This  is  the  compound  recently  proposed  for 
use  in  medicine,  and  to  it  the  formula  Fcg  O3,  2  I2  O5,  8  H2  0  has  been 
correctly  assigned.      When  first  precipitated  it  is  of  a  yellow  or 
yellowish-brown  colour  ;  bat  it  soon  becomes  darker  on  exposure  to 
air,  at  the  same  time  evolving  an  odour  of  iodine.     If  now  to  a 
solution  of  ferrous  iodide  one  of  potassic  chlorate  be  added,  and  then 
an  excess  of  strong  nitric  acid,  upon   heating  the  mixture  a  fine 
yellow  precipitate  is  produced.     The  formation  of  this  substance  is 
often  remarkable,  the  iodine  which  was  at  first  set  free  disappearing 
suddenly  when  the  yellow  precipitate  appears.     The  composition  of 
this  precipitate  corresponds  to  the  formula  Fca  O3,  Slg  Og  or  Fe'"  3  I  O3. 
It  is,  therefore,  a  normal  iodate.     It  contains  9 "64  per  cent,  of  iron 
and  65*57  per  cent,  of  iodine,  while  the  percentages  of  iron  and 
iodine  in  the  crystallised  feiTOus  iodide  of  the  Pharmacopoeia  are 
about  15  and  Q7.     It  is  scarcely  soluble  in  cold  water  and  dissolves 
with  difiiculty  even  in  strong  nitric  acid.     Like  other  iodates  it  is 
readily   attacked    by   warm   moderately   dilute   hydrochloric   acid, 
chlorine  gas  being  produced.     Boiling  water  takes  up  from  it  both 
fonic  oxide  and  iodic  anhydride,  a  basic  salt  remaining  undissolved. 
It  is  destitute  of  both  flavour  and  odour.  It  possesses  the  advantage 
over   the   preceding   compound  of    being  anhydrous  and  perfectly 
stable.     The  most  suitable  proportions  for  its  prepamtion  seem  to 
be,  two  parts  iodine  converted  in  the  usual  manner  into  ferrous  iodide 
in  solution  in  5  or  6  parts  water,  2  parts  potassic  chlorate  dissolved 
in  a  small  amount  of  hot  water,  and  1 J  parts  strong  nitric  acid. 

iWhcn  only  a  small  quantity  of  nitric  aftid  is  added  and  the  mix- 
ture heated  to  boiling,  a  considerable  amount  of  iodine  cswipes,  while 
a  deep  red  precipitate  is  formed.  The  composition  of  this  precipitate, 
when  dried  at  212"  F.,  appears  to  be  normally  Foj  O3,  Ij  O5.  It  soon, 
however,  decomposes,  even  during  washing,  and  the  proportion  of 
iodic  anhydride  is  accordingly  liable  to  vaiy.  Prepared  with  a  larger 
quantity  of  nitric  acid  its  colour  is  lighter,  while  it  contains  a  greater 
percentage  of  iodic  anhydride.  When  the  amount  of  acid  is  not 
quite  sufficient  to   cause  the  formation  of   tho   normal  salt,   tho 
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resulting  precipitate  is  probably  a  mixture  of  normal  and  basic 
iodates.  Digestion  with  warm  dilute  nitric  acid  converts  any  of 
these  basic  mixtures  into  the  neutral  compound. 

Of  these  three  ferric  iodates,  the  normal  compound  would  seem 
the  best  suited  for  medical  use,  in  consequence  of  its  great  stability. 
The  iodates  as  a  class  undoubtedly  require  further  examination. 

Process  for  Preparing  Liq.  Ferri  Tersulphatis  and  Liq.  Ferri 
Suhsulphatis,  U.S.P.,  without  the  Formation  of  Noxious  Gases. 
By  J.  Creuse.  (Pharm.  Journ.,  3rd  series,  i.,  970,  from  The  PJiysi- 
cian.)  The  best  method  for  preparing  the  persulphates  of  iron  per- 
fectly pure  is,  undoubtedly,  tp  run  a  stream  of  chlorine  gas  through 
a  solution  of  the  protosulphate  previously  acidulated  with  the  proper 
quantity  of  sulphuric  acid.  But  this  is  obviously  impracticable  to 
most  pharmaceutists.  The  Pharmacopoeia  of  the  United  States 
prescribes  to  oxidize  the  protosulphate  of  iron  by  means  of  nitric 
acid,  a  certain  proportion  of  sulphuric  acid  being  added.  This  is 
more  practicable,  and  yields  a  good  product,  but  is  liable  still  to 
several  objections.  Expensive  vessels  are  required  for  boiling  a 
mixture  of  sulphuric  and  nitric  acid ;  a  good  draught  is  also  neces- 
sary for  the  escape  of  the  nitrous  fumes ;  and  very  often  during  the 
operation  the  vessels  are  broken,  or  the  operator  is  annoyed  by  the 
poisonous  gases  escaping  into  the  room.  For  these  reasons,  many 
pharmaceutists  prefer  to  buy  the  article  ready  made ;  they  have  to 
pay  a  high  price  for  it,  and  to  depend  on  the  manufacturer  for  its 
strength  and  purity. 

The  author  proposes  this  new  method,  by  which  any  pharma- 
ceutist may  prepare  his  own  liq.  ferri  tersulphatis  or  his  liq.  ferri 
subsulphatis  on  his  very  prescription-desk,  if  need  be,  and  with  the 
usual  implements  found  in  all  drug-stores. 

I^     Sulphate  Iron  in  coarse  powder,      .     .     12   troy  onnces. 
Sulphuric  Acid    ....     2  troy  ounces  and  60  grains. 

Chlorate  of  Potash 348  grains. 

Boiling  Water 12  fluid  ounces. 

Dissolve  the  sulphate  of  iron  in  the  boiling  water,  in  a  glass 
matrass,  or  any  convenient  bottle.  Add  the  sulphuric  acid  gradu- 
ally, and,  while  the  liquid  is  hot,  add  the  chlorate  of  potash  by  small 
portions.  When  all  is  dissolved,  filter  and  complete  24  fluid  ounces. 
The  whole  operation  need  not  take  more  than  fifteen  minutes. 

The  following  equation  explains  the  reaction  : — 

6  Fe  S  O4  +  3  Hs  S  O4  +  K  CI  O3  =  3  (Fe^  3  S  O4)  +  3  H^  0  +  K  CI. 
This  process  has  the  advantage  of  giving  out  no  fumes  or  smell  of 
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any  kind ;  the  product  is  free  from  any  acidity  but  what  belongs  to 
the  salt  itself. 

It  is  true  the  persulphate  of  iron  thus  obtained  contains  a 
small  quantity  of  chloride  of  potassium,  but  this  does  not  interfere 
with  any  of  the  uses  for  which  it  is  wanted  by  the  pharmaceutist. 

The  nitric  acid  always  present  in  the  preparation  of  the  Pharma- 
copoeia is  much  more  objectionable.  Besides,  any  one  who  has  fol- 
lowed the  official  process  knows  that  it  is  always  when  one  tries 
to  get  rid  of  the  last  traces  of  nitric  acid  that  the  porcelain  or 
enamelled  dishes  are  broken. 

A  slight  modification  of  the  formula  will  give  the  liquor  ferri 
subsulphatis  U.S. P.  : — 

R     Sulphate  of  iron,  coarse  powder,  ...  12  troy  ounces. 

Sulphuric  acid 1  troy  ounce  and  30  grains. 

Chlorate  of  potash 340  grains. 

Boiling  water 10  fluid  ounces. 

Operate  as  above,  and  evaporate  to  12  fluid  ounces.     Filter. 

The  Volumetric  Estimation  of  a  Persalt  of  Iron.  (Zeitsehrift 
Mr  Ghimie,  vi.,  252).  M.  Oudemans  employs  a  standard  solution 
of  hyposulphite  of  soda  for  the  titration  of  perchloride  of  iron.  To 
the  iron  ^solution  he  adds  an  excess  of  hydrochloric  acid,  then 
several  drops  of  a  solution  of  a  salt  of  copper,  and  sufficient 
sulphocyanide  of  potassium  to  give  the  solution  a  red  colour.  The 
standard  solution  of  hyposulphite  is  then  dropped  in  from  a  burette 
until  decolorisation  is  effected.  The  reaction  ta.^es  place  better  at 
a  temperature  of  40°  C.  than  it  does  in  the  jold.  It  is  well  to 
proceed  slowly  towards  the  end  of  the  process.  The  nature  of  the 
change  which  occurs  is  represented  by  the  following  equation  : — 

2  (Naa  S,  0  )+Fe,  Cl«+2  H  CI  =  11,  S4  Oe-1-4  Na  CI  +  2  (Fe  CI,). 

Tctrathionic  Acid. 

According  to  the  author,  the  copper  acts  as  a  carrier  in  the  pro- 
cess, being  reduced  to  a  subsalt  by  the  hyposulphite,  and  then  in 
its  tnrn  reducing  the  iron,  and  passing  back  to  its  original  state. 

Chloride  of  Aluminium  as  a  New  Antiseptic.  {Lancet,  Aug.  27, 
1870.)  The  hydrated  chloride  of  aluminium,  to  which  Mr.  John 
Gaingcc;  has  recently  drawn  the  attention  of  medical  men,  and  of 
the  gciHTjil  public,  appears  to  be  a  valuable  antiseptic.  It  is  quite 
a8  potent  as  chloride  of  zinc  or  carbolic  acid,  and  is  at  the  same 
time  non-pfiisonouH,  and  devoid  of  unpleasant  smell  of  every  kind. 

The  most  economical  process  for  the  preparation  of  the  hydrated 
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chloride  of  aluminium  appears  to  be  by  double  decomposition 
between  sulpliate  of  alumina  and  chloride  of  calcium  (both  of 
which  are  cheap  commercial  products).  When  solutions  of  these 
two  salts  are  mixed  together,  sulphate  of  lime  is  formed,  and 
appears  as  a  precipitate,  whilst  the  hjdrated  chloride  of 
aluminium  remains  undissolved. 

On  allowing  the  aqueous  solution  to  evaporate  at  a  very  gentle 
heat,  and  afterwards  cooling,  crystals  of  hydrated  chloride  are  pro- 
duced. If  an  attempt  be  made  to  drive  off  the  water  from  the 
hydrated  chloride  by  the  application  of  heat,  decomposition  will 
take  place.  Hydrochloric  acid  is  evolved  under  these  conditions, 
and  oxychloride  of  aluminium  is  formed,  and,  by  pushing  the  pro- 
cess, alumina  is  obtained  as  the  ultimate  fixed  product. 

Manufacture  of  Alum.  An  anonymous  correspondent  of  the 
Pharm.  Journ.  (3rd  series,  i.,  460),  gives  the  following  brief  outline  of 
the  manufacture  of  alum  as  carried  on  at  Mr.  Spence's  works  at 
Manchester  and  Goole,  where  250  tons  of  this  salt  are  turned  out 
weekly : — 

The  shale  of  the  coal  measures  is  calcined  in  long  ridges,  it  is 
then  put  into  iron  vessels  lined  with  lead,  sulphuric  acid  from  the 
chamber  is  then  poured  over  it,  and  the  mass  allowed  to  digest  at 
about  230°  F.  to  240°  F.  The  temperature  is  kept  up  by  steam  and 
ammonia  vapour,  which  are  blown  in,  and  also  by  a  small  fire  under- 
neath the  pans.  When  the  solution  is  strong  enough  to  crystallise, 
it  is  drawn  off  into  large  coolers,  and  there  agitated  to  prevent  the 
formation  of  large  crystals ;  the  alum- flour  so  obtained,  is  washed 
and  redissolved  by  steam,  and  the  solution  run  off  into  crystallising 
tubs,  where  it  remains  for  ten  days  or  a  fortnight :  the  mother-liquid 
is  then  run  off,  and  the  alum  is  broken  up,  and  is  ready  for  the 
market. 

Golden  Sulphide  of  Antimony.  F.  Wurtz.  {Journ.  de  Pharm., 
4th  series,  xi.,  456.)  Golden  sulphide  of  antimony,  prepared  by 
the  wet  process,  always  contains  sulphur  in  the  free  state.  The 
author  has  verified  this  by  dissolving  out  the  sulphur  with  sul- 
phide of  carbon.  What  is  the  origin  of  this  sulphur  ?  From 
the  following  considerations,  the  author  attributes  its  presence 
to  the  simultaneous  formation  in  the  first  part  of  the  process 
of  hyposulphite  of  soda,  and  sulpho-antimoniate  of  sodium.  The 
compound  is  obtained  (according  to  the  author)  by  digesting 
at  a  gentle  heat  for  48  hours,  a  mixture  of  sulphur,  sulphide 
of  antimony,  carbonate  of  soda,  and  lime,  in  distilled  water 
The  ]ime  acts  on  the  carbonate  of  soda,  and  forms  caustic  soda 
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this  caustic  soda  produces  with  the  sulphur,  hyposulphite  of  soda 
and  sulphide  of  sodium.  This  sulphide  of  sodium,  and  the  sul- 
phide of  antimony  give  sulphantimonite  of  sodium;  but  as  there 
is  an  excess  of  sulphide  of  sodium  in  presence  of  the  sulpho-anti- 
monite  and  of  the  oxygen  of  the  air,  there  is  formed  sulphanti- 
moniate  of  sodium  and  caustic  soda,  which,  in  presence  of  a  new 
quantity  of  sulphur,  continues  the  same  chemical  movement. 

After  digestion,  the  filtered  liquid  contains  sulphoantimoniate  of 
soda  and  hyposulphite  of  soda.  In  precipitating  this  liquor  with 
dilute  hydrochloric  acid,  it  is  clear  that  we  throw  down  some  sul- 
phur from  the  decomposition  of  the  hyposulphite,  and  the  sulphur- 
ous acid  which  ought  to  be  evolved  at  the  same  time,  meeting  with 
the  sulphuretted  hydrogen  which  is  being  simultaneously  disengaged 
from  the  decomposition  of  the  sulpho-antimoniate,  reacts  upon  it, 
forming  sulphur  and  water. 

3  N^'s  ]  +  6  H  Cl  =  Sb2  S3  +  6  Na  CI  +  3  Ha  S 

^'^^  I  O2  +  2  H  CI  =S  +  S  0,  +  Ha  0  +  2  NaCl 

SO, +  2H2S  =  3S  +  2H30 

It  remains  to  prove  that  hyposulphite  of  soda  really  exists  in  the 
solution  containing  Schlippe's  salt.  This  the  author  does  by  treating 
the  liquid  with  an  excess  of  ammoniacal  nitrate  of  silver.  A  preci- 
pitate of  sulphide  of  antimony  and  sulphide  of  silver  is  obtained,  and 
the  filtered  liquid,  when  conveniently  concentrated  gives  evidence  of 
the  presence  of  hyposulphite  on  treatment  with  an  acid  ;  sulphur  is 
thrown  down,  and  a  very  sensible  disengagement  of  sulphurous  acid 
occurs. 

Bismuthi  Subcarhonas.  T.  P.  Blunt.  (Phai-m.  Joum.^  3rd 
serioH,  i,,  44.) 

The  author  directs  attention  to  the  circumstanco,  wliich  may  not 
be  generally  known,  that  the  commercial  *'  subcarbonato  of  bismuth  " 
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(Bismutlii  Carb.  P.B.)  contains  an  appreciable  quantity  of  silver,  in 
the  form  of  chloride. 

He  has  been  in  the  habit  for  some  time  of  preparing  liq.  bis- 
muthi  by  the  solution  of  the  above  salt  in  nitric  acid,  and  though 
samples  from  various  sources  have  been  used,  there  has  also  appeared 
a  heavy  and  very  finely  divided  sediment,  which  passed  with  readi- 
ness through  a  filter,  and  could  only  be  removed  by  subsidence  and 
decantation ;  as  this  proved  a  source  of  some  annoyance,  he  deter- 
mined to  ascertain  the  nature  of  the  insoluble  matter,  when  it  was 
found,  as  above  stated,  to  consist  of  chloride  of  silver. 

The  amount  was  ascertained  as  follows  : — 

1000  grains  of  the  subcarbonate  of  bismuth  were  dissolved  in 
nitric  acid,  the  sediment  allowed  to  subside,  and  the  supernatant 
fluid  decanted  off  as  closely  as  possible ;  the  residue  was  washed 
with  nitric  acid  by  decantation,  and  a  large  excess  of  strong  ammonia 
was  then  gradually  added,  the  precipitated  oxide  of  bismuth  was 
thrown  on  a  filter,  and  repeatedly  washed  with  ammonia  water. 

To  the  filtrate,  a  slight  excess  of  nitric  acid  was  added,  the  pre- 
cipitate collected  on  a  filter  in  the  usual  way,  dried,  ignited  in  a 
porcelain  capsule,  treated  with  nitro-hydrochloric  acid,  and  again 
gently  ignited ;  it  weighed  1"3  grains,  representing  0*98  grain  metallic 
silver,  or  about  O'l  per  cent.  This  proportion  is  obviously  of  no 
importance  from  a  therapeutic  point  of  view ;  it  might,  however,  be 
worth  while  for  large  Quakers  to  separate  it  in  the  course  of  manu- 
facture, as  might  readily  be  done  by  some  such  process  as  that  given 
above,  without  any  loss  of  bismuth. 

Report  on  Commercial  Specimens  of  Bismuthi  Subnitras.  The 
Practitioner  for  March  (No.  33,  1871,  p.  191),  contains  a  report  of 
analyses  of  six  samples  of  bismuthi  subnitras,  which  yielded  the 
following  results : — 


No. 

Oxide  of 
Bismutb. 

Arsenic. 

Clilorides. 

Sulphates. 

Per  cent. 

I. 

81-38 

None 

Traces 

Minute  traces 

II. 

78-51 

None 

None 

Traces 

III. 

79-28 

None 

Traces 

Traces 

IV. 

82-12 

None 

Traces 

Traces 

V. 

81-80 

None 

Strong  traces  . 

Slight  traces 

YI. 

82-37 

None 

Very  strong  traces 

Traces 

The  amount  of  oxide  of  bismuth  contained  in  the  pure  subnitrate 
is  76 '3  per  cent. ;  but  much  depends  upon  the  amount  of  washing 
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and  the  temperature  maintained  during  precipitation.  These  may- 
cause  the  quantity  of  oxide  of  bismuth  contained  in  this  salt  to  vary 
from  76  to  84  per  cent.  The  only  impurities  detected  in  the  samples 
examined  were  traces  of  chlorides  and  sulphates  and  very  minute 
traces  of  iron.  All  were  specially  examined  for  arsenic,  but  no 
trace  was  found  in  any  of  them. 

The  Reaction  of  Potassic  Iodide  with  Suhnitrate  of  Bismuth, 
W.  B.  Woodman,  M.D.,  and  0.  M.  Tidy,  M.B.  (Brit  Med. 
Journ.,  1870,  ii.,  603.)  An  out-patient  attending  the  London 
Hospital  was  taking  the  bismuth  mixture  of  the  Hospital  Phar- 
macopoeia, when  it  was  thought  advisable  to  add  iodide  of  po- 
tassium to  the  previous  prescription.  When  she  came  the  follow- 
ing time,  she  appeared  much  alarmed  at  a  red  precipitate  in  the 
mixture,  which  she  supposed  to  be  "  red  lead,"  purposely  put  in  by 
some  neighbour,  the  sediment  having  been  almost  colourless  when 
she  reached  home.  As  no  mention  is  made  in  the  ordinary  text- 
books of  materia  medica  of  the  decomposition  which  takes  place, 
although  it  is  doubtless  well  known  to  metallurgists,  it  occurred  to 
the  authors  to  examine  the  reaction  a  little  more  closely.  The 
change  takes  place  slowly,  and  appears  to  consist  in  the  formation 
of  an  iodide  of  bismuth,  potassic  nitrate  remaining  in  solution. 

This  iodide  of  bismuth  is  a  dark-red  substance  of  cubic  form,  and 
seems  to  be  a  simple  iodide,  which  is  almost  insoluble  both  in  water 
and  in  excess  of  potassic  iodide.  Some  of  its  properties  are  curious. 
It  is  a  very  insoluble  substance;  for,  in  addition  to  what  is  mentioned 
above,  it  may  be  added  that  saturated  solutions  of  chloride  of 
ammonium,  chloride  of  sodium,  ferrocyanide  of  potassium,  and 
corrosive  sublimate,  do  not  dissolve  it  in  any  appreciable  propor- 
tions. Acetic  acid  dissolves  it  slightly,  without  effervescence.  On 
boiling  with  liquor  potassaD  or  ammonia,  the  hydratod  oxide  of 
bismuth  (H  Bi  O4)  is  produced,  which  is  insoluble  in  excess  of  either 
reagent.  On  treating  this  iodide  with  strong  nitric  acid,  there  was 
active  effervescence  ;  fumes  of  iodine  being  given  off,  a  blackish, 
metallic-looking  substance  being  left,  entirely  soluble  in  spirit, 
which  proved  to  be  pure  iodine. 

Acid  nitrate  of  bismuth  remained  in  solution,  which  was  not 
precipitated  by  a  small  quantity  of  water,  or  until  neutralised. 

With  hydrochloric  or  sulphuric  acid  there  was  no  effervescence,  but 
iodine  was  again  precipitated;  with  the  latter  some  iodic  acid  was 
formed.  Oxalic  acid  also  decomposed  the  salt,  setting  free  the 
iodine  ;  the  action  being  somewhat  slower  than  it  was  in  the  case  of 
the  mineral  acids. 
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A  few  trials  of  it  in  doses  of  6  to  20  grains  appear  to  indicate 
that  it  is  not  an  energetic  therapeutic  agent,  which  is  probably  to 
be  ascribed  to  its  comparative  insolubility. 

On  the  Preparation  of  Subacetate  of  Lead  by. the  Cold  Process. 
M.  Nerning.  (Journ.  de  Pharm.,  4th  series,  xi.,402.)  When  this 
preparation  is  made  with  heat,  the  acetate  of  lead  is  liable  to 
dissolve  excess  of  oxide  of  lead,  and  insoluble  basic  acetate  is 
thus  produced,  forming  a  white  flocculent  precipitate,  which 
renders  the  liquid  turbid.  To  obviate  this  inconvenience,  M. 
Nerning  proposes  to  operate  as  follows  : — Put  the  water,  litharge, 
and  acetate  of  lead  into  a  bottle,  and  let  them  stand,  with  frequent 
agitation,  for  twenty-four  hours,  then  filter.  The  solution  thus 
obtained  answers  all  the  purposes  for  which  it  is  required  in 
pharmacy;  and,  if  kept  in  a  well- stoppered  bottle,  it  will  remain 
clear  even  when  kept  for  a  long  time. 

Liquor  Plumbi  Subacetatis.  Stewart  Kellam,  (Amer.  Journ. 
Pharm.,  xliii.,  248).*  As  it  is  of  considerable  interest  to  the  phar- 
maceutist to  know  the  strength  of  the  basic  acetate  of  lead  solutions 
of  the  different  Pharmacopoeias,  the  author  has,  in  the  laboratory 
of  Dr.  F.  A.  Genth,  carefully  prepared  and  examined  them  with 
reference  to  their  specific  gravity,  and  the  amount  of  oxide  of  lead 
which  they  contain.  The  materials  used  for  such  preparations  were 
first  examined  qualitatively.  The  acetate  of  lead  was  in  thick,  stout 
crystalline  masses ;  the  interior  brilliant,  and  only  the  outside 
slightly  coated  with  a  more  basic  acetate  ;  it  was  free  from  copper, 
and  contained  no  other  impurities. 

The  litharge,  on  the  contrary,  was  of  far  less  purity.  Six 
samples  were  examined  from  different  sources ;  they  all  contained 
carbonic  acid  and  minute  traces  of  silver ;  two  of  them  also  metallic 
lead,  and  red  oxide  of  lead ;  two  were  contamiaated  with  oxides  of 
iron  and  copper,  with  alumina  and  lime ;  and  the  other  two  showed, 
besides  the  impurities  mentioned,  silicic  acid  and  teroxide  of  anti- 
mony. As  it  is  so  very  easy  to  obtain  the  pure  oxide  of  lead  by  the 
calcination  of  the  pure  carbonate,  it  is  advisable  to  prepare  always 
the  pure  oxide  for  pharmaceutical  preparations.  The  solutions  of 
the  subacetate  were  prepared,  both  with  the  purest  of  the  examined 
samples  of  commercial  litharge,  and  with  chemically  pure  oxide  of 
lead. 

I.  Prepared  according  to  the  Pharmacopoeia  Badensis : — 190  parts 
of  sugar  of  lead  are  digested  with  222  parts  of  oxide.     The  author 

*  An  inaugural  essay  upon  passing  the  examination  for  the  degree  of  Graduate 
n  Pharmacy  of  the  Philadelphia  College  of  Pharmacy. 
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tried  the  process  by  digesting,  in  a  close  flask,  12  grms.  of  acetate  of 
lead  with  14  grms.  of  litharge  and  60  c.c.  of  distilled  water  for  two 
days.  The  mixture,  after  a  short  time,  had  assumed  a  thick,  pasty 
consistence,  from  the  formation  of  a  large  percentage  of  the  so- 
called  ^  acetate,  and  yielded  such  a  small  proportion  of  liquid  that 
further  experiments  were  not  made. 

II.  According  to  the  Pnissian  Pharmacopoeia : — 3  parts  of  acetate 
of  lead  are  digested  in  a  close  flask  for  one  or  two  days,  with  1 
part  of  litharge  and  10  parts  of  water,  and  the  product  filtered 
after  cooling,  which  then  should  have  a  specific  gravity  of  1235  to 
1-240. 

An  experiment  made  with  18  grms.  acetate  of  lead,  6  grms.  of 
litharge,  and  60  c.c.  of  water  (distilled)  gave,  after  digestion  and 
filtration  from  the  small  quantity  of  undissolved  basic  acetate,  a  clear 
liquid,  which,  however,  after  several  days,  deposited  a  slight  pre- 
cipitate. The  specific  gravity  was  found  to  be  1'238 ;  and  19'3255 
grms.  of  the  liquid  gave,  when  precipitated  with  sulphuric  acid,  and 
after  the  expulsion  of  the  liberated  acetic  acid  by  evaporation, 
5*0258  grms.  sulphate  lead,  equal  to  19*14  per  cent,  of  oxide  of 
lead. 

III.  The  Bavarian  Pharmacopoeia  takes,  for  3  parts  of  acetate  of 
lead,  1  part  of  litharge  and  8  parts  of  water,  and  boils  down  the 
mixture  till  the  liquid  has  acquired  a  specific  gravity  of  1*360. 
According  to  Wittstein  ("Chemisch-Pharmaceutische  Praeparate"), 
it  is  easier  and  better  to  take  only  one-half  the  quantity  of  water. 
The  experiment  was  made  according  to  Wittstein;  18  grms.  of 
acetate  of  lead,  with  6  grms.  of  oxide  of  lead,  were  digested  with  33 
grms.  of  water,  and,  after  filtration,  a  clear  liquid  was  obtained  of 
1*376  specific  gravity.  12*5856  grms.  gave  4*8464  grms.  sulphate 
of  lead,  equal  to  28*34  per  cent,  of  oxide  of  lead. 

IV.  The  Pharmacopoeia  Gallica  uses  the  same  proportions  of 
acetate  and  oxide  of  lead  as  the  Bavarian ;  hence  it  did  not  seem 
necessary  to  repeat  the  experiments  with  these  proportions. 

V.  The  Pharmacopoeia  Britannica  prepares  the  liquor  plumbi 
sabacctatis  by  taking  5  ounces  (avoird.)  of  acetate  of  lead,  3 J 
ounces  of  litharge,  and  1  imperial  pint  of  distilled  water ;  boils  for 
half  an  honr,  constantly  stirring  the  mixture ;  filters  after  cooling, 
and  adds  water  to  make  the  product  20  ounces.  The  specific 
gravity  is  1*260. 

For  the  experimeni.20  grms.  of  acetate  of  lead,  14  grms.  of  lith- 
arge, and  60  grms.  of  water  were  taken,  and  the  required  quantity  of 
water  added  to  the  product  to  produce  60  grms.  of  liquid.     The 
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Specific  gravity  was  found  to  be  1*353.     18'0218  grms.  gave  6*5408 
grms.  sulphate  lead,  equal  to  26*71  per  cent,  of  oxide  of  lead. 

VI.  Several  experiments  were  made  with  the  process  recommended 
in  the  U.  S.  Pharmacopoeia,  with  commercial  litharge  as  well  as  with 
chemically  pure  oxide  of  lead,  and,  for  comparison  with  these, 
others  by  using  the  cold  process  recommended  by  M.  Nerning.* 

1.  Hot  proce.-iS. — The  required  specific  gravity  of  the  product  is 
1*267. 

(a)  16  grms.  of  acetate  of  lead  with  9*5  grms.  of  litharge,  and 
64  grms.  of  distilled  water  were  boiled  for  half  an  hour.  The  product 
was  a  clear  liquid  of  1265  specific  gravity.  9*5588  grms.  gave 
2*9403  grms.  of  sulphate  of  lead,  or  22*64  per  cent,  of  oxide  of 
lead. 

(&)  The  same  proportions  of  ingredients  were  used,  but  pure  oxide 
of  lead  in  the  place  of  litharge.  The  specific  gravity  of  the  product 
was  1*234.  14*2815  grms.  gave  3*7053  grms.  of  sulphate  of  lead, 
equal  to  19 '09  per  cent,  of  oxide  of  lead. 

(c)  A  repetition  of  the  last  experiment  with  a  sample  of  acetate 
of  lead  from  another  source,  gave  a  liquid  of  1*230  specific  gravity, 
11*4528  grms.  of  which  gave  2*9068  grms.  sulphate  of  lead,  equal  to 
18*68  per  cent,  -of  oxide  of  lead. 

2.  Gold  process. — The  same  proportions  of  the  requisite  sub- 
stances were  allowed  to  remain,  with  frequent  agitation,  in  contact 
for  twenty-four  hours;  and  in  experiment  (a),  made  with  litharge, 
gave  a  liquid  of  1*243  specific  gravity,  of  which  19*3736  grms.  gave 
5*2476  grms.  sulphate  of  lead,  which  is  equal  to  19*93  per  cent,  of 
oxide  of  lead. 

(h)  Repeated  vrith  pure  oxide  of  lead,  a  liquid  of  1*242  specific 
gravity  was  obtained,  of  which  15*2463  grms.  gave  4*1196  grms.  of 
sulphate  of  lead,  or  19*88  per  cent,  of  oxide  of  lead. 

(c)  A  third  experiment,  which  was  made  with  acetate  of  lead 
from  another  source,  yielded  a  liquid  of  1*220  specific  gravity. 
13.14  grms.  of  the  same  gave  323  grms.  of  sulphate  of  lead,  which 
represents  18*09  per  cent,  of  oxide  of  lead. 

From  these  experiments  it  will  be  seen  that  the  liquores  plumbi 
subacetatis  obtained  by  the  different  Pharmacopoeias  are  very 
different  products.  The  same  process  also  gives  products  of  not 
exactly  the  same  composition ;  as  the  same  care  was  used  in  each 
case,  differences  of  nearly  2  per  cent,  in  the  amount  of  oxide  of  lead 
(as  found  between  No.  YI.  2,  a  and  c),  can  only  be  accounted  for 
by  the  very  low  temperature  at  the  time  of  the  preparation. 

*  See  page  182. 
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As  a  general  observation,  the  author  adds,  that  the  preparations 
made  in  the  cold  appear  to  keep  better  than  those  obtained  by 
boiling ;  the  latter  more  readily  depositing  basic  salts. 

Preparation  of  Calomel.  0.  Oldberg.  (Amer.  Journ.  Pharm., 
xliii.,  155.)  The  author  gives  the  following,  which  he  regards  as  a 
practical  working  formula,  and  preferable  to  the  process  of  the 
Pharmacopoeia,  for  the  preparation  of  calomel : — 

One  pound  of  pure  nitric  acid  (sp.  gr.  1*25)  is  put  in  a 
matrass,  heated  by  means  of  a  sand-bath,  and  one  and  a  half  pounds 
of  mercury  (or  an  excessive  quantity)  is  added.  They  are  warmed 
together  first  until  no  more  red  fumes  are  evolved,  and  afterwards 
the  digestion  is  continued  for  one  hour  more,  or  until  the  liquid 
begins  to  become  discoloured  or  yellowish,  when  the  matrass  must 
be  at  once  removed,  and  the  contents  transferred  to  a  capacious 
evaporating-dish.  The  solution  now  contains  a  basic  protonitrate. 
(The  digestion  must  not  be  interrupted,  because  crystals  may  deposit 
which  are  afterwards  very  difficult  to  redissolve.) 

To  the  warm  concentrated  solution  in  the  evaporating-dish  is  now 
added,  without  delay  and  during  constant  agitation,  a  boiling  hot 
mixture  of  twelve  pounds  of  distilled  water  and  half  a  pound  (more) 
of  the  nitric  acid.  This  free  acid  is  added,  in  order  to  prevent  sub- 
sequent precipitation  of  basic  salt,  when  water  is  mixed  with  the 
solution.  The  mixture,  thus  diluted  and  acidulated,  should  now  be 
tested,  to  ascertain  that  it  can  be  further  diluted  with  water  without 
decomposition,  because,  otherwise,  basic  salt  may  be  thrown  down 
with  the  calomel  when  the  solution  is  finally  added  to  the  dilute 
hydrochloric  acid.  The  solution  is  next  filtered,  to  free  it  perfectly 
from  all  basic  salt  which  may  be  undissolved.  (This  operation  is,  of 
course,  not  performed  until  the  liquid  has  first  become  cold.) 

The  precipitation  now  follows  by  pouring  the  clear,  cold,  filtered 
solution  of  basic  protonitrate  of  mercury  into  a  mixture  of  one 
and  three-quarter  pounds  of  hydrochloric  acid  (sp.  gr.  1*18)  and 
twenty  pounds  of  water,  stirring  uninterruptedly.  The  precipitate 
is  washed  by  decantation,  and  the  washing  afterwards  finished  on  r 
filter.  It  is  necessary  that  the  mercurial  solution  should  be  added  to 
the  dilute  acid,  and  not  vice  versd^  in  order  to  prevent  the  possible 
contamination  of  the  preparation  with  protonitrat<\ 

The  preparation  obtained  in  this  manner  is  a  snow-white  impalpa- 
ble powder,  which,  if  it  has  been  well  washed,  is  as  perfectly  free 
from  bichloride  and -basic  nitrate  of  mercury,  as  Jewell's  hydro- 
sublimate  of  calomel. 

Simple   Method    for  the   Preparation    of  Mercurous  Chloride 
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(Calomel).  Dr.  Uloth.  (Neues  Jahrhuch  f.  Pharm.,  von  Br.  F. 
Vorwerk,  Mar.,  1871,  and  Ghem.  News,  xxiii.,  238.)  This  paper 
records  a  series  of  experiments  made  by  the  author,  for  the  pre- 
paration of  calomel  by  causing  oxalic  acid  to  act  upon  mercuric 
chloride  (corrosive  sublimate),  whereby,  provided  the  operation  is 
assisted  by  good  sunlight,  there  is  formed  carbonic  and  hydrochloric 
acids  and  mercurous  chloride,  according  to  the  equation  : — 

2  Hg  CI2  +  C2  Hs  O4  =2C02  +  2HCl  +  Hg2Cl2 

The  conclusion  come  to  by  the  author  is  that  this  .method — 
although  attended  with  some  loss,  because,  practically,  there  is  not 
obtained  as  much  calomel  as  there  should  be  according  to  theory 
— is  yet  available  in  practice,  since,  with  due  care,  the  resulting 
calomel  is  very  pure,  while  a  real  loss  of  mercury  is  not  actually 
sustained,  some  of  it  being  recovered  as  oxide. 

On  the  Reduction  of  Silver  Chloride  in  the  Wet  Way.  Dr. 
Grager.  {Dingl.  Polyt.  Journ.,  cc,  105,  and  Journ.  CJie7n.  Soc,  ix., 
499,  1871.)  The  silver  chloride  is  dissolved  in  ammonia;  the  solution 
put  into  a  stoppered  bottle ;  and  zinc,  in  moderately  sized  pieces,  is 
gradually  added,  until  all  the  silver  is  reduced.  The  precipitate  is 
washed  by  decantation  till  free  from  ammonia,  and  then  poured 
through  a  funnel  into  a  second  bottle.  The  funnel  is  partly  filled 
with  pieces  of  glass,  so  as  to  allow  the  fine  precipitate  of  silver  to  pass, 
but  to  retain  the  larger  sized  pieces  of  zinc.  The  precipitate  is  now 
repeatedly  treated  with  strong  hydrochloric  acid,  and,  if  necessary, 
even  boiled  with  it,  until  the  dark  grey  colour  is  changed  into  white. 
The  silver  is  now  again  washed  with  distilled  water,  treated  with 
ammonia,  to  remove  traces  of  silver  chloride  formed ;  and,  finally, 
once  more  washed,  first  by  decantation  and  lastly  on  a  filter.  The 
silver  so  obtained  is  perfectly  pure.  An  anamoniacal  solution  of  silver 
nitrate  may  be  treated  in  the  same  way ;  and  even  if  it  contains 
copper,  as  obtained  by  the  solution  of  silver  coins  for  example,  pure 
silver  will  be  obtained,  provided  the  quantity  of  zinc  employed  is 
insufficient  to  precipitate  all  the  silver  present. 

Recovery  of  Silver  Nitrate  from  the  Silve}'  Bath.  These  solutions 
generally  contain,  besides  the  silver,  salts  of  ammonium,  cadmium, 
zinc,  iron,  and  copper.  To  separate  these  metals,  the  solution  is 
boiled  for  some  time  with  freshly  precipitated  pure  silver  oxide ;  the 
clear  filtered  solution  is  evaporated  to  dryness,  and  the  residue  is 
fused  to  expel  ammonium  salts,  when  pure  nitrate  of  silver  is  left. 
The  precipitate,  which  contains  the  excess  of  silver  oxide  used,  is 
best    kept   in  the  moist  state,  and   may  be  employed  in  a  second 
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operation  in  place  of  fresh  oxide,  until  all  the  oxide  of  silver  con- 
tained in  it  is  dissolved. 

The  Solubility  of  Chloride,  Bromide,  and  Iodide  of  Silver  in  Salts 
of  Mercury.  M.  H.  Debray.  (Journ.  de  Pharm.,  4th  series,  xii., 
23,  276.)  The  author  shows  that  chloride  of  silver  is  soluble  to  an 
appreciable  extent  in  mercuric  nitrate;  and  that  by  dissolving  it 
with  heat,  crystals  of  the  argentic  chloride  may  be  obtained  as  the 
solution  cools.  If  the  chloride  of  silver  obtained  from  one  gramme 
of  the  metal  be  heated  to  100°  C.  with  10  to  12  grammes  of 
mercuric  oxide,  50  c.c.  of  water,  and  sufficient  nitric  acid  to  dis- 
solve the  oxide  of  mercury,  the  chloride  of  silver  will  disappear, 
little  by  little ;  and,  on  cooling,  it  will  be  deposited  in  octahedral 
crystals,  which  are  unalterable  by  light,  because  they  retain  a  little 
mercury.  But  the  cold  solution  will  still  contain  an  appreciable 
quantity  of  silver :  about  0"3  grammes.  To  separate  the  amount  thus 
retained,  it  is  necessary  to  evaporate  the  liquor  to  dryness,  and  cal- 
cine, to  decompose  the  nitrate  of  mercury.  On  treating  the  residual 
mixture  of  oxide  of  mercury  and  chloride  of  silver  with  dilute 
hydrochloric  acid,  the  chloride  is  left  insoluble.  Mercuric  acetate 
dissolves  chloride  of  silver  with  much  greater  difficulty.  A  con- 
centrated solution  of  the  acetate j  containing  23  grammes  of  mercuric 
oxide,  dissolves  with  difficulty  the  chloride  from  0*1  gramme  of 
silver  at  100°  C.     The  amount  dissolved  in  the  cold  is   still  less. 

Well-washed  chloride  of  silver,  put  into  a  very  dilute  solution  of 
mercuric  chloride,  changes  its  aspect.  It  is  bleached,  if  it  had 
already  commenced  to  blacken  by  light ;  and,  if  it  is  agitated,  it 
becomes  divided,  and  only  deposits  slowly.  It  has  absorbed  traces 
of  the  mercuric  chloride,  but  without  forming  any  definite  combina- 
tion, because  the  mercury  may  be  completely  removed  again  by 
washing  with  pure  water. 

The  bromide  and  iodide  of  silver  are  also  very  soluble  in  a  con- 
centrated solution  of  mercuric  nitrate,  and  crystallise  out,  on  cool- 
ing, in  their  habitual  forin. 

The  same  thing  happens  with  calomel,  which  dissolves  by  heat  in 
a  solution,  even  dilute,  of  mercuric  nitrate,  and  is  deposited  again 
almost  entirely  on  cooling,  in  very  definite  crystals.  Twenty-five 
grammes  of  calomel  dissolve  easily  in  half  a  litre  of  a  solution  con- 
taining 60  grammes  of  mercuric  oxide  in  the  state  of  nitrate.  The 
chloride  which  deposits  again  on  cooling,  when  dried  on  a  porcelain 
tile,  retains  only  traces  of  the  nitrate,  and  those  can  be  removed  by 
washing  :  thus  showing  that  no  combination  of  the  two  compoundi} 
takes  place. 
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Mercurous  nitrate  also  dissolves  notable  quantities  of  calomel 
with  heat,  and  deposits  fine  pearly  crystals  by  slow  cooling ;  but  the 
calomel  is  much  less  soluble  in  mercurous  nitrate  than  in  mercuric 
nitrate.  N'itrate  of  silver  is  even  capable  of  dissolving  a  minute 
quantity  of  chloride  of  silver.  It  may  frequently  be  seen  that  the 
nitrate  of  silver  of  commerce  gives,  with  a  little  water,  a  clear  solu- 
tion, which  becomes  troubled  when  diluted.  Although  the  quantity 
of  chloride  dissolved  by  the  nitrate  is  very  small,  especially  in  the 
cold,  nevertheless  it  is  possible  to  transform  the  amorphous  chloride 
of  silver  into  crystals,  by  alternately  heating  and  cooling  it  in  con- 
tact with  a  concentrated  solution  of  nitrate  of  silver. 

Preparation  of  Peroxide  of  Silver.  Boettger.  (Zeitschr.f,  Chim., 
vi.,  82.)  The  electric  current  generated  by  two  cells  of  Bunsen 
is  passed  by  means  of  platinum  electrodes  through  a  concentrated 
solution  of  silver  nitrate,  placed  in  a  wide  cylindrical  beaker ; 
the  position  of  the  electrodes  ought  to  be  vertical,  and  about  three 
inches  distance  from  each  other.  Under  the  positive  pole  a  small 
watchglass  is  to  be  placed,  which  will  serve  to  collect  the  peroxide 
appearing  at  this  pole.  A  few  minutes  after  the  establishing  of  the 
circuit,  fine  inch-long  needles  of  the  peroxide  are  formed  at  the 
positive  pole  ;  whilst  at  the  negative  pole,  an  equivalent  quantity  of 
pure  metallic  silver  in  dendritic  branches  is  separated. 

On  Chloride  of  G-old.  By  H.  Deb  ray.  {Gomptes  Bendus,  Ixix., 
984.)  It  is  well  known  that  gold  chloride  breaks  up  at  about 
200°  into  protochloride  of  gold  and  chlorine,  and  at  still  higher 
temperature  into  gold  and  chlorine.  Yet  it  is  possible  to  sublime 
chloride  of  gold  without  decomposition.  Thin  sheet  gold,  in  a  glass 
tube  heated  to  300°,  is  exposed  to  the  action  of  chlorine.  Much 
below  that  temperature  the  metal  becomes  covered  with  chloride ; 
but  towards  300°  the  combination  begins  to  volatilize,  and  condenses 
in  the  colder  parts  of  the  tube  in  long  needles.  The  peculiar 
phenomenon  that  chloride  of  gold  decomposes  at  200°,  yet  can  be 
sublimed  at  800°,  is  explained  through  the  difference  in  the  circum- 
stances :  in  the  latter  case  the  chloride,  is  surrounded  by  an  atmos- 
phere of  chlorine,  which  stops  the  forces  of  dissociation. 

On  Starch  and  Cellulose.  F.  A.  Fliickiger.  (Arch.  Pharm., 
2,  cxlvi.,  7-31,  and  Jour7i.  Ohem.  Soc,  ix.,  543,  1871.)  The 
author,  having  obtained  a  fresh  supply  of  lerp-manna,  resumed  his 
former  researches  ou  this  substance.  Lerp-manna  occurs  on  the 
leaves  of  Eucalyptus  dumosa,  and  consists  of  white  threads  clotted 
together  by  a  syrup  proceeding  from  the  insect  (Fsylla  Eucalypti) 
which  spins  those  threads.     It  consists  in  round  numbers  of  water, 
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14  parts ;  tkreadlike  portion,  33  parts ;  sugar,  53  parts.  The  threads 
possess  many  of  the  most  characteristic  properties  of  starch,  from 
which,  however,  they  are  sharply  distinguished  by  their  form. 
When  lerp  is  washed  with  water,  the  sugar  dissolves,  and  the 
threads  swell  but  slightly,  dissolving  to  a  small  extent,  so  that  the 
solution  is  coloured  blue  by  iodine.  The  threads,  freed  from  sugar 
by  washing,  consist  of  a  substance  called  by  the  author,  Lerjp- 
amylum. 

Lerp-amylum  is  very  slightly  soluble  in  cold  water ;  not  percep- 
tibly more  so  in  water  at  100°,  but  entirely  soluble  to  a  thin  tran- 
sparent liquid  when  heated  to  135°  in  sealed  tubes  with  30  parts  of 
water.  This  solution,  on  cooling,  deposits  the  original  substance  in 
flocks,  without  forming  a  jelly  at  any  time.  The  separation  is 
almost  complete. 

If  the  material  employed  in  this  experiment  were  originally  free 
from  sugar,  the  liquid  left  after  the  separation  of  the  flocks  will  also 
be  sugar-free.  The  flocks  deposited  from  solution  are  insoluble  in 
boiling  water;  therefore  lerp-amylum  suffers  no  chemical  change 
on  being  heated  to  150°  with  water.  Heated  in  the  air-bath  to 
190°  while  dry,  it  turns  brown,  and  is  afterwards  reduced  only  by 
solutions  of  iodine ;  at  the  same  time,  it  becomes  partly  soluble  in 
hot  water ;  hence  it  appears  that  lerp-amylum  undergoes  a  change 
similar  to  that  which  occurs  when  starch  is  converted  into  dextrin. 
By  oxidation  with  nitric  acid,  it  yields  oxalic  acid,  but  no  mucic 
acid ;  it  is  neutral  to  vegetable  colours,  and  is  not  precipitated  by 
lead  acetate,  and  is  therefore  not  to  be  confounded  with  the  gums, 
etc. 

Ultimate  analysis  gave — 

Calculated.  Foand. 


Ci,    44-4  437    4307 

Hao      6-2  QQ      6-4 

0,0      —  —     ~ 

Like  starch,  lerp-amylum  rotates  the  plane  of  polarization  to  the 
right ;  also,  on  digestion  with  dilute  sulphuric  acid,  etc.,  it  forms  a 
crystal lisablo  sugar  which  agrees  in  its  properties  with  dextrin.  It 
is  insoluble  in  ammonia  cuprato,  and  is  homogeneous. 

Though  the  bt^haviour  of  lerp-amylum  to  iodine  and  to  water,  and 
its  insolubility  in  cupramraonia  distinguishes  it  from  cellulose,  it  is 
to  bo  borne  in  mind  that  there  arc  forms  or  conditions  of  cellulose 
which  are  blu(>d  by  iodine  and  dissolve  in  water.  Ab  it  appeared 
that^  lerp-amylum  constitutes  a  perfectly  homogeneons   substance, 
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analogous  to  starcli,  the  author  considered  it  advisable  to  examine 
into  the  truth  of  the  statements  made  by  so  many  writers,  "  that 
the  granules  of  starch  have  coatings  of  cellulose,"  since  the  evidence 
on  which  that  statement  was  made  did  not  appear  to  him  to  be  con- 
clusive. According  to  the  best  authorities,  cellulose  is  characterised 
by — insolubility  in  water,  solubility  in  cuprammonia,  and  inability 
to  form  a  coloured  compound  with  iodine  directly,  i.e.^  with  iodine 
in  absence  of  acids  or  salts  ;  and  it  is  stated,  that  when  starch  is 
treated  with  saliva,  pancreatic  juice,  pepsine,  etc.,  the  granulose  is 
dissolved,  and  the  cellulose,  having  the  above  properties,  is  left. 
The  author  cannot  confirm  these  statements,  but  shows  that  saliva, 
for  instance,  when  employed  in  insufficient  quantity,  dissolves  a 
portion  of  the  starch,  with  production  of  such  an  alteration  of  the 
properties  of  even  the  dissolved  part,  that  iodine  no  longer  causes 
the  production  of  a  blue  colour,  and  that  the  portion  left  undissolved 
is  therefore  probably  only  starch  so  far  changed  as  to  have  lost  the 
power  of  forming  a  coloured  iodine  compound.  He  found  further, 
that  when  starch  is  digested  at  100°  with  ten  times  its  weight  of 
glycerine  diluted  with  an  equal  quantity  of  water,  a  large  portion 
dissolves  to  a  liquid  which  is  sufficiently  thin  to  allow  that  which 
remains  undissolved  to  be  separated  by  filtration,  and  to  be  subse- 
quently thoroughly  washed  out  with  hot  water  without  forming  a 
paste.  This  undissolved  fraction,  which,  if  not  pure  cellulose, 
should  at  least  contain  a  very  much  larger  proportion  of  that  body 
than  the  original  material,  takes  a  pure  blue  colour  throughout  its 
mass  when  treated  with  iodine  in  aqueous  solution,  and  does  not 
yield  more  of  its  substance  to  ammonic  cuprate  than  does  unaltered 
starch  ;  and  what  small  portion  is  dissolved  cannot  be  reprecipitated 
by  addition  of  an  acid.  He  therefore  concludes  that  it  is  not  es- 
tablished that  starch-granules  contain  cellulose.  As  the  paper  is 
mostly  argumentative,  an  abstract  can  give  but  a  very  incomplete 
idea  of  its  value. 

Soluble  Iodide  of  Starch.  A.  [Petit.  (L'Union  Pharm,,  1870, 
xi.,  289.)  Iodide  of  starch  has  been  used  in  French  pharmacy, 
chiefly  in  the  form  of  syrup  ;  and  a  process  for  its  preparation 
has  been  given  by  Soubeiran.  M.  Petit,  however,  does  not  consider 
Soubeiran's  method  to  be  quite  satisfactory,  and  has  proposed 
the  following,  by  which  an  iodide  of  starch  of  constant  composition 
can  be  easily  obtained  in  a  perfectly  soluble  condition : — 

Iodine 12  grammes. 

Starch 100         „ 

Ether q.s. 
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Dissolve  the  iodine  in  the  ether,  pour  the  resulting  solution  over 
the  starch,  and  tritui^ate  until  the  ether  has  completely  evaporated. 
Put  the  product  in  a  porcelain  capsule,  and  expose  it  to  the  heat 
of  a  boiling  water  bath  for  half  an  hour,  with  occasional  stirring. 
This  treatment  is  sufficient  to  render  it  entirely  soluble  in  hot 
water.  On  the  first  application  of  heat  the  vapour  of  iodine  is 
evolved  in  some  quantity,  but  this  soon  ceases  almost  entirely. 
Seven  samples,  variously  prepared,  gave  by  analysis  the  same 
results ;  they  contained  four  per  cent,  of  iodine,  corresponding  to 
the  formula  (CgHjo  05)20 1- 

The  excess  of  iodine  employed  in  this  process  is  necessary  to  the 
result ;  attempts  were  made  to  employ  only  the  quantity  theoretically 
necessary,  but  the  resulting  compound  proved  to  be  insoluble. 
The  author  is  of  opinion  that  the  iodine  causes  a  modification  of  the 
starch.  Having  obtained  a  soluble  iodide  of  starch,  the  preparation 
of  the  syrup  is  easily  effected. 

li.     Iodide  of  Starch 25  grammes. 

Hot  water 345         „ 

Sugar 635         ,, 

The  iodide  is  first  dissolved  in  the  hot  water,  and  then  the  sugar 
added.  The  product  contains  one  gramme  of  iodine  per  kilo., 
and  each  spoonful  of  20  grammes  corresponds  to  20  milligrammes 
of  iodine. 

Inulin  and  its  Modifications,  Lefranc.  (Journ  de  Pharm.,  4th 
series,  xii.,  16G.)  Inulinexists  in  th6  roots  and  tubers  of  the  different 
plants  producing  it  in  a  viscous  condition,  dissolved  in  the  vegetable 
juices,  while  the  organs  of  the  plant  are  possessed  of  life.  Freezing 
or  complete  dessication  can  alone  cause  the  inulin  to  assume  the 
feculent  condition. 

Since  inulin  while  under  the  influence  of  vegetable  life  is  in 
a  condition  which  admits  of  its  being  transported  through  the 
plant  by  the  sap,  it  might  be  assumed  that  when  the  spring  returns, 
and  the  period  of  active  growth  resumes,  it  has  not  to  undergo 
those  transformations  through  which  starch,  for  instance,  passes 
under  similar  circumstances.  But  this  assumption  is  incorrect, 
for  inulin  has  been  shown  by  Professor  Buiguet  in  his  investigations 
on  manna,  to  pass  through  a  series  of  changes  which  are  completely 
comparable  to  the  modifications  of  starch  under  the  influence  of 
diastase.  Further,  the  transformation  of  inulin  in  the  natural 
state,  takes  place  in  certain  species  even  at  the  time  when  plant- 
life  is  at  rest,  and  to  such  an  extent  that  when  spring  arrives  the 
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wtole  work  has  been  finished.  The  HeliantJms  tuherosus  and  the 
roots  of  Inula  helemum  ofier  us  examples  of  this  peculiarity,  whilst 
on  the  other  hand  the  roots  of  Dahlia  and  Atradylis  prove  the 
immobility  which  inulin  can  sometimes  maintain  during  the  repose 
of  vegetation.  The  amount  of  inulin  in  those  roots  is  in  spring 
the  same  as  in  autumn. 

Braconnot  was  the  first  to  observe  that  the  quantity  of  inulin 
contained  in  the  topinamhurs  (Jerusalem  artichokes)  commenced 
to  diminish  from  the  day  of  the  harvest;  since  then  Dubrunfaut 
has  stated  that  towards  the  month  of  March  or  April  the  inulin 
has  completely  disappeared.  With  regard  to  the  root  of  Inula 
helenium  this  property  has  not  yet  been  mentioned.  It  was  an 
analysis  of  some  roots  collected  in  the  month  of  March  which  made 
the  author  acquainted  with  it.  It  can  also  be  well  observed  in  the 
dried  roots  of  commerce.  After  repeated  extractions  according  to 
the  ordinary  methods,  a  mere  trace  of  inulin  only  was  obtainable 
from  these  roots ;  hardly  five  parts  in  100,  instead  of  36,  the  normal 
proportion,  as  shown  by  Y.  E-ose  and  John. 

It  is,  then,  with  the  roots  of  Inula  helenium  as  with  the  topinambur, 
whether  they  remain  in  the  earth,  or  whether  they  are  collected  and 
preserved ;  they  undergo  a  kind  of  complimentary  maturation,  in 
the  manner  of  those  of  our  fruits  which  only  ripen  on  the  shelves. 
This  after-ripening  of  the  roots  brings  about  the  partial  or  complete 
transformation  of  the  inulin. 

The  products  of  this  transformation  studied  in  the  topinamburs 
(whose  juice  being  very  little  charged  with  other  exti-active 
matters,  are  very  suitable  for  this  kind  of  analysis),  are  represented 
by  a  white,  viscous  substance  of  gum-like  appearance. 

Braconnot  and  Boussingault  have  in  their  analyses  indicated 
its  existence,  but  without  any  other  definition.  G.  Ville  and 
Joulie  have  separated  from  it  what  they  call  IcevuUn  (Mon.  Scientif., 
1866,  836),  and  Dubr unf aut  (Oomp^es  Bendus,  ler  sem.,  1867,  764i'), 
an  uncrystallisable  sugar,  which  is  optically  inactive,  and  according 
to  him,  analogous -to  that  which  is  found  in  the  fermentation  of 
inverted  sugar.  This  uncrystallisable  sugar  and  cane-sugar  are, 
according  to  Dubrunfaut,  the  transformation  products  of  inulin  in 
the  topinamburs,  formed  in  the  period  between  autumn  and  spring. 

The  results  of  the  author's  researches  on  this  matter  are  as 
follows : — 

1.  The  topinamburs  are  already  in  March  or  April  without  inulin. 
This  result  depends  of  course  on  climatological  conditions,  which 
are  changeable  in  difierent  years. 
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2.  The  products  of  the  transformation  of  inulin  are  chiefly  a 
soluble  modification  of  inulin,  laevorotatory  as  inulin  itself,  and 
an  unciystallisable,  optically  inactive  sugar,  which  latter  has  been 
recognised  already  by  Dubrunfaut;  subsidiary  products  are  cane- 
sugar,  and  inverted  sugars,  the  latter  derived  partly  from  crystallis- 
able  sugar,  partly  from  Dubrunfaut's  sugar,  or  inulose,  as  it  is  pro- 
posed to  call  it. 

The  author's  soluble  inulin  corresponds  nearly  to  the  leevulin  of 
Ville  and  Joulie.  It  is  evidently  this,  minus  the  foreign  products 
which  gave  it  a  gummy  appearance.  It  is  easy  to  understand  how 
the  laevulin  of  these  chemists  and  the  uncrystallisable  sugar  of 
Dubrunfaut  remained  confounded  until  now.  These  substances  were 
confounded  with  one  another  partly  through  the  identity  of  the 
methods  of  extraction  which  their  authors  made  known,  and  partly 
through  the  similarity  of  the  principal  characteristics  which  had 
been  attributed  to  them. 

The  laevulin  and  the  inulose  are  obtained  simultaneously  by  the 
following  process,  which  though  on  the  whole  an  imitation  of  the 
method  employed  by  Ville  and  Joulie,  and  by  Dubrunfaut,  yet 
differs  from  it  in  certain  details  of  operation ;  the  difference  in  this 
case,  however,  being,  to  judge  from  the  results,  of  great  importance. 

The  juice  of  the  topinamburs,  after  having  been  heated  during 
a  few  moments  up  to  the  boiling  point,  is  evaporated  over  the  water- 
bath  to  syrupy  consistency.  This  syrup  is  treated  with  a  great 
(3xces8  of  alcohol  of  85  to  90  degrees,  by  which  a  viscous, 
gum-like  product  is  separated,  insoluble  in  strong  alcohol,  easily 
soluble  in  water.  This  watery  solution  is  now  clarified  with  sub- 
acetate  of  lead,  the  excess  of  lead  removed  by  sulphuretted  hydrogen, 
and  the  filtered  liquid  evaporated  again  to  a  thick  syrup.  This 
colourless  syrup  is  again  mixed  with  alcohol  of  90"^,  which  again 
Heparates  the  gum-like  product.  After  treating  this  product  with 
animal  charcoal,  it  presents  itself  as  a  dense,  milk-white,  gummy 
matter,  of  no  odour,  but  sweetish  taste.  Dissolved  in  twice  its 
weight  of  water,  and  mixed  with  alcohol  until  a  milky  turbidity 
ensues,  a  dissociation  takes  place;  the  lesvulin  forms  a  starchy 
precipitate,  whilst  the  inulose  remains  in  solution.  The  latter 
is  separated  by  distilling  off  the  alcohol,  evaporating  the  residue 
to  a  syrup,  and  treating  the  latter  with  alcohol  of  90*.  The  inulose 
thus  obtained  has  the  look  of  glucose;  it  can  be  drawn  out  in 
long,  shiny  thrcaxls,  i8  without  odour,  and  possesses  a  sweetish  tasie. 

The  principal  distinctive  characteristics  of  lo9valin  and  inulose 
arc : — 
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Jjcevulin  looks  like  starch.     Is  Isavorotatory.     Does  not  ferment. 

InulosG  looks  like  glucose.  Is  optically  inactive.  Does  fer- 
ment. 

Botli  are  without  effect  on  the  cupro-potassic  test,  but  after 
inversion  with  hydrochloric  acid,  both  exert  a  reducing  action. 

According  to  Dubrunfaut  the  inulose  ferments  without  losing 
its  optical  inactivity.  According  to  the  author's  observations  there 
appears  at  a  certain  period  of  the  fermentation  a  laevorotatory 
glucose. 

It  may  now  be  asked,  are  lasvulin  and  inulose  really  the  products 
of  the  decomposition  of  inulin,  or  is  perhaps  the  Isevulin  a  substance 
intermediate  between  inulin  and  inulose  ?  This  question  could  only 
be  answered  with  scientific  accuracy,  by  showing  that  the  two 
always  appear  together  in  mutually  constant  proportions.  But  it 
must  be  admitted  that  the  probabilities  are  in  favour  of  the  author's 
view. 

Inulin  in  solution,  when  maintained  during  about  30  hours  at 
the  temperature  of  100°,  yields  IsDvulin  and  inulose  mixed  with 
quantities  of  glucose  derived  from  the  inulose.  This  sugar  is,  in 
proportion  as  it  is  formed,  completely  inverted  through  continued 
boiling  with  water.  Finally,  the  artificial  modifications  of  inulin 
are  capable  of  identification  with  those  which  this  fecula  undergoes 
naturally. 

On  Inuloid,  a  soluble  Modification  of  Inulin.  0.  Popp.  {Ann. 
Ghem.  Pharm.,  clvi.,  190.)  If  the  juice  of  the  tubers  of  Heliantlms 
tuberosus  (Jerusalem  artichoke)  or  of  unripe  dahlias  (gathered  when 
the  inulin  just  begins  to  deposit  in  the  cells)  be  treated  with  basic 
acetate  of  lead,  in  order  to  eliminate  albumen,  colonizing  matters, 
etc.,  there  remains  a  colourless  liquid,  which,  though  clear  for  a 
time,  becomes  turbid  after  about  six  to  twelve  hours,  and  a  volumi- 
nous, seemingly  crystalline  precipitate  separates.  This  precipitate 
washed  first  with  water,  then  with  water  and  alcohol,  and  dried, 
forms  a  dazzling  white  amorphous  substance,  greatly  resembling 
starch.  It  dissolves  easily  in  water,  but  not  in  alcohol,  and  consti- 
tutes a  soluble  modification  of  inulin.  It  is  distinguished  from  the  or- 
dinary inulin  by  its  smaller  specific  gravity,  and  its  greater  solubility 
in  water,  but  resembles  it  very  much  in  its  chemical  reactions. 
This  soluble  modification  of  inulin,  called  inuloid  by  the  author  of 
the  present  paper,  is  laevorotatory  like  inulin.  Analysis  showed  it 
to  contain  one  molecule  of  water,  and  led  to  the  formula  Cg  Hjo  Og 
+  H2  0.  Inuloid  does  not  reduce  alkaline  solution  of  cupric  tar- 
trate ;    on  continued  boiling,  however,  whereby  the  inuloid  under-. 
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goes  decomposition,  a  voluminous  precipitate  separates.  Boiled 
for  some  time  with  water,  it  is,  without  gelatinising,  transformed 
into  an  easily  soluble  gummy  mass.  This  transformation  is 
still  more  quickly  effected  when  heated  with  some  acid  in  sealed 
tubes  to  110°  or  120°  C.  Boiled  with  dilute  nitric  acid,  inuloid 
yields  oxalic  acid.  Carefully  added  to  concentrated  sulphuric  acid, 
sulpho-inuloid  acid  is  formed,  without  production  of  laeyulose.  Boiled 
with  ammoniacal  sulphate  of  copper,  a  compound  of  the  composition 
Cg  Hio  O5,  Cu  0,  is  precipitated.  In  ammonia,  and  the  other  caustic 
alkalies,  inuloid  dissolves  quite  readily.  With  baryta,  it  enters  into 
a  combination  having  the  composition  Cq  H^o  O5,  Ba  0.  Inuloid,  from 
whatever  species  of  Synantlierem  it  is  derived,  is  always  identical. 
It  contains  one  molecule  of  water  which  it  loses  by  being  heated 
to  105"  C.  Heated  to  130°  to  135°,  it  commences  to  fuse,  and  above 
135="  it  turns  brown  and  decomposes.  Its  solubility  in  water 
compared  with  that  of  inulin  in  the  same  solvent,  is  as  2  to  1. 
Regarding  the  state  of  solubility  of  the  inuloid  in  the  juice  of  the 
living  plant,  there  are  many  iadications  that  it  is  somewhat  connected 
with  synanthrose,  probably  united  to  it  in  a  more  complex  molecule. 
This  view  is  made  plausible  by  the  bearing  of  plumbic  acetate  to  the 
fresh  juice  of  the  bulbs,  where  oxide  of  lead  replaces  the  inuloid, 
and  forms  lead  synanthrose  ;  the  inuloid,  elimiuated  from  its  combi- 
nation with  the  synanthrose,  remaining  at  first  soluble,  and  only 
later  deposited,  probably  through  molecular  condensation.  A 
further  evidence  for  the  above  mentioned  connexion  is  the  spontane- 
ous fermentation  which  the  freshly  obtained  juice  of  the  bulbs 
undergoes,  when  left  to  itself  at  a  temperature  from  10°  to  12°  C. 
First  the  inulin,  which  existed  deposited  in  the  cells,  is  separated  ; 
after  about  16  to  20  hours  an  active  fermentation  sets  in,  and  inuloid 
contaminated  with  colouring  matters  is  deposited.  The  juice, 
originally  of  feeble  acid  reaction,  is  now  strongly  acid,  and  whilst 
before  the  fermentation,  it  chiefly  contained  synanthrose  and  inuloid, 
and  only  a  little  dextrorotatory  sugar,  there  are  now  fonnd  in  it 
dextrose  and  IcBvulose,  the  products  of  decomposition  of  synanthrose. 
Tlic  inuloid,  expelled  out  from  its  solvent,  the  synanthrose,  is  thus 
Mj);i rated.  This  fennoutation,  which  may  aptly  be  called  inulinous 
fermentation,  is  produced  through  the  albuminous  bodies  kept  in 
solution  in  the  juice ;  they  have  the  same  eflTect  on  the  synanthrose 
dissolved  in  the  juice,  as  yeast  has  upon  the  pure  isolated  synan- 
throse. The  inuloid  obtained  in  the  fermentation  of  this  latter  kind 
is  identical  with  that  got  in  the  above  described  manner. 

The  quickest  and  easiest  way  of  isolating  and  purifying  inuloid  is 
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the  following : — The  bulbs  of  HeliantJms  tuherosus,  or  of  the  dahlias, 
are  collected  before  they  have  come  to  ripeness,  mashed,  and  ex- 
pressed. The  juice  is  treated  with  lead  acetate  as  long  as  a  precipi- 
tate ensues,  and  then  filtered.  The  filtrate  is  freed  from  the  excess 
of  the  lead  salt  thi^ough  sulphuretted  hydrogen,  separated  from  the 
lead  sulphide  formed,  and  concentrated  over  the  water-bath  to  a 
thin  syrup.  This  syrup  is  repeatedly  extracted  with  alcohol,  which 
takes  up  glucose  and  synanthrose,  and  leaves  the  inuloid  behind. 
This  residue  washed  first  with  water,  finally  with  water  containing 
some  alcohol,  can  be  regarded  as  pure  inuloid. 

On  Synanthrose ;  a  New  Sugar  contained  in  the  Synantherese. 
0.  Popp.  (Ami.  Oh.  Pharyn.,  clvi.,  181.)  The  author  some  time  ago 
observed  that  the  rhizomes  of  Helianthus  tuherosus  contain  some 
other  sugar  beside  dextrorotary  glucose,  because  the  total  amount  of 
sugar  yielded  by  the  juice  was  much  larger  than  was  indicated  by 
the  deflecting  power  or  the  reducing  action  on  Fehling's  solution. 
Subsequent  investigation  contradicted  the  supposition  that  this 
result  was  due  to  cane-sugar,  and  demonstrated  the  existence  of  a 
new  variety  of  sugar,  occurring  in  all  the  tuber-bearing  compositous 
plants.  It  occurs  accompanying  inulin  in  all  stages  of  growth,  but 
most  abundantly  in  the  ripe  bulbs.  The  constant  presence  of  this 
substance  in  the  family  of  the  Synantherece  induced  the  author  to 
designate  it  synanthrose.  Synanthrose  is  best  prepared  from  the 
bulbs  of  Dahlia  variabilis,  because  they  contain  it  in  the  largest  pro- 
portion and  purest  state  ;  but  otherwise  the  bulbs  of  Helianthus 
tuherosus  are  just  as  advantageous  for  the  purpose.  Comparative 
tests  showed  the  identity  of  the  glucose  occurring  in  both  species. 
The  synanthrose  was  isolated  in  the  following  manner : — The 
freshly  collected  bulbs  were  pressed,  and  the  juice  obtained  treated 
with  basic  acetate  of  lead  to  precipitate  albumen,  colouring  matters, 
etc.,  the  excess  of  lead  eliminated  by  sulphuretted  hydrogen  ;  the 
solution,  now  containing  free  acetic  acid,  neutralised  by  magnesia 
carbonate,  then  filtered  and  evaporated  over  the  water-bath  to 
syrupy  consistency.  The  residue  was  fractionately  treated  with 
small  quantities  of  alcohol,  until  all  the  glucose  was  extracted,  and 
the  solution  ceased  to  rotate  polarised  light.  The  body  obtained  by 
evaporation  in  the  water-bath  was  completely  amorphous,  of 
conchoidal  fracture,  and  pale  brownish-yellow  colour.  It  contained 
yet  water,  which  it  persistently  retained.  It  was  treated  with  small 
quantities  of  spirit,  which  left  the  inulin  behind.  This  alcoholic 
solution  was  then  decolorised  by  animal  charcoal,  filtered,  and 
poured  in  a  thin  stream  into  ether  containing  some  absolute  alcohol. 
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whereby  the  synanthrose  separated  as  a  white,  amorphous  substance. 
It  was  washed  with  alcohol  containing  ether,  and  dried  in  vacuo 
over  sulphuric  acid.  The  synanthrose  thus  obtained  pure  and 
anhydrous  was  a  white,  voluminous  mass,  extremely  hygroscopic 
and  deliquescent,  easily  soluble  in  water  and  dilute  alcohol,  but  very 
little  in  absolute  alcohol,  and  not  at  all  in  ether.  It  is  chemically 
and  optically  inactive,  does  not  reduce  alkaline  cupric  tartrate  solu- 
tion, except  after  long  continued  boiling  whereby  however  the 
synanthrose  is  decomposed.  It  does  not  rotate  the  polarised  ray, 
but  after  inversion  through  acids  it  exhibits  strong  leevorotation. 
By  treatment  with  dilute  acids,  it  is  transformed  into  laevulose  and 
dextrose.  It  is,  like  cane-sugar,  not  directly  fermentable  ;  but  after 
breaking  up  into  laevulose  and  dextrose  it  does  ferment  in  the 
ordinary  manner,  yielding  alcohol  and  carbonic  acid. 

Caustic  potash  does  not  darken  it  in  the  cold ;  with  concen- 
trated sulphuric  acid  it  becomes  black,  but  less  energetically  than 
cane-sugar.  A  cold  solution  of  synanthrose  is  precipitated  by  silver 
nitrate;  on  boiling  reduction  occurs.  A  solution  of  mercurous 
nitrate  as  well  as  Millon's  reagent  are,  even  in  the  cold,  reduced  by 
synanthrose.  The  neutral  and  basic  lead  acetate  do  not  precipitate 
it.  Lime  and  baryta  water  do  not  produce  precipitates  in  aqueous 
solutions  of  the  synanthrose,  but  on  addition  of  alcohol  to  such 
mixtures,  the  sugar  goes  down  in  combination  with  the  alkaline 
earths  employed.  There  are  no  combina,tions  formed  of  synanthrose 
with  sodic  chloride  and  other  neutral  salts.  Submitted  to  dry  dis- 
tjJlation,  synanthrose  yields  carbonic  acid,  carbonic  oxide,  and  marsh- 
es ;  the  aqueous  distillate  contains  acetic  acid  and  aceton.  The 
substance  carefully  dried  in  vacuo  over  sulphuric  acid,  gave  on 
analysis  figures  which  point  to  the  formula  Cja  H22  On-  Synanthrose 
is  therefore  isomeric  with  cane-sugar.  The  specific  rotatory  power 
of  inverted  synanthrose  was  found  to  be  (a)  «  —  64'09°. 

The  author  proceeds  to  enumerate  several  metallic  combinations 
of  the  new  glucose,  such  as  with  load,  copper,  etc. 

With  regard  to  the  physiological  r61e  synanthrose  plays  in  the 
vegetable  organism,  it  seems  that  it  is  closely  connected  with  the 
presence  of  innlin.  Whether  synanthrose  is  found  only  in  some 
members  of  the  family  of  the  Synanihereoi  or  whether  it  is  a  specific 
character  of  this  great  vegetable  family,  or  whotlier  it  occurs  also  in 
families  remote  from  the  composites,  the  author  hopes  to  establish 
by  fniuH!  invesiigations. 

Dextrin  Insoluble  in  Water.  M.  Musculus.  (Jou/m.  dePharm., 
xi.,  451 ).   In  the  course  of  his  researches  on  the  chemical  couititutiou 
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of  starch,  the  author  was  led  last  year  to  prepare  a  dextrin  insolu- 
ble in  water,  by  heating  starch  with  crystallisable  acetic  acid.  This 
dextrin  is  composed  of  fragments  of  starch  grains,  the  organisation 
of  which  has  been  preserved,  in  spite  of  the  chemical  modification 
to  which  they  have  been  subjected.  This  explains  their  insolubility 
in  water.  They  can  be  rendered  soluble  by  heating  with  water  at 
100  degrees  during  ten  or  twelve  hours ;  after  evaporation,  a  yellow- 
ish powder  is  then  obtained,  analogous  to  ordinary  dextrin. 

If,  instead  of  evaporating  to  dryness,  the  evaporation  be  stopped 
when  the  liquid  attains  the  consistence  of  syrup,  and  the  solution, 
thus  concentrated,  be  placed  in  a  cool  place,  it  will  be  found  to 
become  cloudy  after  the  lapse  of  some  days.  An  insoluble  matter 
is  formed  in  the  liquid,  which  may  be  separated  by  diluting  the 
syrup  with  a  large  quantity  of  water.  The  precipitate  is  then 
washed  several  times  and  dried.  A  white  powder  is  thus  obtained 
which  is  the  insoluble  dextrin,  but  it  is  no  longer  formed  of  frag- 
ments of  starch  grains ;  it  is  an  amorphous  mass,  in  which,  even 
by  the  aid  of  a  microscope,  not  the  slightest  trace  of  structure  can 
be  discovered.  It  is  insoluble  in  cold  water.  It  dissolves  rapidly 
in  water  heated  to  about  50  degrees,  and  is  not  precipitated  by 
cooling,  but  by  evaporating  to  dryness  it  again  becomes  insoluble. 
In  a  solid  state,  iodine  will  colour  it  brownish  red,  and  reddish 
violet  when  it  is  in  solution.  The  same  product  is  obtained  by 
saccharifying  starch  with  diastase,  and  stopping  the  operation  at  the 
moment  when  the  liquid  will  give  a  reddish  violet  colour  with 
iodine.  The  syrup  obtained  after  filtering  and  evaporating,  sets  ii^o 
a  mass  on  cooling,  unless  the  saccharitication  has  been  carried  too 
far.     By  this  means  a  large  quantity  can  be  prepared. 

By  boiling  the  fecula  with  water  acidulated  with  sulphuric  acid, 
an  insoluble  dextrin  may  be  also  obtained ;  but  this  possesses  diff'er- 
ent  properties.  The  operation  is  stopped  as  before,  when  iodine  pro- 
duces with  the  liquid  a  red  colour.  In  the  present  case  the  heating 
can  be  continued  until  the  coloration  by  iodine  becomes  as  red  as 
onion-peel.  But  this  point  must  not  be  passed,  or  the  insoluble 
dextrin  will  not  be  obtained. 

The  liquid  is  saturated  with  chalk,  filtered,  and  evaporated  to 
the  consistence  of  syrup ;  filtered  again  to  separate  the  sulphate 
of  lime  which  is  precipitated,  and  the  product  set  aside  in  a 
place  where  the  temperature  does  not  exceed  15  degrees.  At  the 
expiration  of  twelve  hours  a  slight  cloudiness  is  visible  ;  it  is  the 
dextrin  which  commences  to  separate ;  but  instead  of  remaining 
suspended  in  the  liquid,  as  in  the  preceding  case,  it  is  deposited  at 
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the  bottom,  where  the  deposit  becomes  from  day  to  day  more 
abundant. 

In  examining  this  deposit  through  a  microscope,  it  is  found  to 
consist  of  a  multitude  of  small  round  grains.  These  grains  are 
larger  according  to  the  length  of  time  they  have  remained  in  the 
syrup ;  thus  during  the  first  eight  days,  their  diameter  is  scarcely 
Qmm.  QQi .  -j^  ^  month  they  attain  the  size  of  O'"'''-  010 ;  at  the  end 
of  three  months  0™°"'  030.  These  refer  to  the  largest,  for  they  are 
to  be  found  of  all  sizes,  as  in  starch.  The  growth  is  caused  by  con- 
centric layers.  To  examine  this  structure  through  a  microscope,  it 
is  advisable  to  use  an  immersion  object  glass,  and  to  weaken  con- 
siderably the  light  by  means  of  the  diaphragm.  The  circular  lines, 
to  the  number  of  5,  6,  8,  etc.,  are  then  distinctly  visible,  regularly 
disposed  round  a  central  point.  These  grains  are  insoluble  in  cold 
water.  They  dissolve  quickly  in  water  heated  to  50  degrees.  They 
are  not  precipitated  by  cooling.  They  are  again  formed  by  evapor- 
ating the  solution  to  the  consistence  of  syrup.  By  evaporation  to 
dryness,  an  amorphous  matter  insoluble  in  cold  water  is  obtained, 
which  much  resembles  the  dextrin  obtained  by  aid  of  diastase  *  or 
acetic  acid,  but  which  is  distinguished  from  it,  not  only  because  it  is 
susceptible  of  taking  a  granulated  form  when  placed  in  convenient 
circumstances,  but  also  on  account  of  the  colour  communicated  to 
it  by  iodine.  With  this  reagent  it  gives  a  pure  blue  colour,  unmixed 
with  red,  when  in  a  solid  state,  and  a  vinous  red  colour,  or  even  an 
onion-peel  red,  without  a  shade  of  blue,  when  in  solution ;  whilst  the 
first,  which  remains  always  amorphous,  is  coloured  reddish  brown 
in  a  solid  state,  and  reddish  violet  when  dissolved. 

Iodine  does  not  colour  the  grains  of  dextrin,  but  it  disintegrates 
them  if  employed  in  excess. 

In  following  the  phenomenon  under  the  microscope,  one  sees  the 
globules  gradually  disappear,  and  soon  nothing  is  to  be  seen  but  an 
amorphous  matter  of  a  uniform  blue  colour.  In  examining  with 
the  polarimeter  the  two  varieties  of  dextrin  now  described,  there  is 
no  diflerence  noticeable  in  their  rotatory  powers.  Their  specific 
rotatory  power  is  (a)=  +  208".  It  is  notably  superior  to  that  of 
ordinary  dextrin  which  is  (a)  =  +  138*. 

Purification  of  Dextrin.  Dr.  H.  Hager.  (Wittsteln's  v.  Schr.^ 
1870,  1  Hi- 1 15.)  H.  Forster  has  analysed  some  commercial  dextrin 
with  the  following  results  : — 

Dextrin— 72-46— 70-48— «8-60-69-71—49'78— 6-84. 
Sagar— 8*77— 1-92— 7-67-  6 -76— 1-42— 0-24. 
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Insoluble  matter— 13-14- 19-97  -14 '50— 20-64— 30-80— 86'67. 
Water— 5-64— 7-68— 14-23— 13  -89—18  -00-7-95. 

The  insoluble  matter  consists  mainly  of  unaltered  starch. 

Dextrin  is  a  very  good  vehicle  for  dry  narcotic  extracts ;  it  has 
also  been  recommended  by  Becker  for  internal  nse  as  an  excellent 
stomachic ;  for  medicinal  nse,  therefore,  dextrin  must  be  purified, 
which,  according  to  Hager,  is  best  accomplished  in  the  following 
manner  : — 

10  parts  dextrin  are  dissolved  in  a  cylindrical  vessel  in  18  parts 
cold  distilled  water,  by  agitation ;  after  standing,  the  clear  solution 
is  decanted  or  strained  through  flannel,  and  mixed  with  1|  to  2 
volumes  of  95  per  cent,  alcohol.  The  liquid  is  decanted  from  the 
doughy  precipitate,  which  is  dissolved  in  little  distilled  water,  and  the 
solution  spread  upon  glass  or  porcelain  plates  to  dry  in  a  warm 
place. 

Purified  in  this  way  and  rubbed  to  powder,  dextrin  is  a  whitish  or 
white  powder  which  dissolves  in  distilled  water  to  a  clear,  yellowish 
nearly  inodorous  solution,  of  a  mild  and  sweetish  mucilaginous  taste ; 
diluted  with  water  it  must  acquire  merely  a  faint  violet  tinge  with 
iodine  water,  owing  to  the  presence  of  a  small  quantity  of  soluble 
starch,  which  is  of  no  importance.  To  free  the  dextrin  entirely 
from  this  starch,  the  clear,  aqueous  solution  is  mixed  with  enough 
alcohol  to  produce  a  strong  turbidity,  decanted  after  standing  for  a 
week,  and  then  completely  precipitated ;  or  the  impure  solution  of 
10  dextrin  in  18  water  is  mixed  with  3  parts  of  alcohol,  decanted 
after  a  week,  and  then  precipitated  by  1 J  volumes  of  alcohol. 

On  Sugar-Beets  and  Beetroot  Distillation.  A.  Voelcker. 
(Journ. .  Boij.  Agricultural  Soc,  (2)  vii.,  60,  and  Journ.  Chem.  Soc , 
ix.,  433,  1871.)  The  existence  of  cry stallis able  sugar  in  beetroot, 
was  first  noticed  in  1747,  by  Marggraf,  of  Berlin;  the  manufacture 
commenced  about  1809,  under  the  auspices  of  Napoleon  I.  There 
are  at  present  on  the  continent,  nearly  2000  beetroot  sugar  factories 
and  distilleries,  chiefly  French,  North  German,  and  Belgian,  pro- 
ducing in  the  year  1869-70,  689,500  tons  of  sugar.  The  manufac- 
ture of  beetroot  sugar  was  introduced  into  England  three  years  ago 
by  Mr.  Duncan,  of  Lavenham,  Sufi'olk,  and  the  distillation  of  beet- 
root spirits  is  carried  out  on  a  large  scale  by  Mr.  R.  Campbell,  at 
Buscot  Park,  Berks. 

Numerous  analyses  of  sugar-beet  grown  in  England  and  Ireland, 
are  given  by  the  author.  The  season  of  1870  proved  more  favour- 
able to  the  formation  of  sugar  than  1869.  Samples  grown  in  1869 
gave — English  roots,  8-12  per  cent,  sugar ;  Irish  roots,  6-11  per 
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cent,  sugar.  Samples  of  the  crop  of  1870  gave — English  roots, 
9-13"3  per  cent,  sugar;  Irish  roots,  10-148  per  cent,  sugar.  Large 
roots  are  shown  to  be  more  watery,  and  contain  less  sugar  than 
smaller  roots.  Liberal  manuring  increases  the  bulk  of  the  crop, 
but  injures  its  quality,  one  effect  being  the  increase  of  albuminous 
and  saline  matters,  the  presence  of  which  prevents  the  crystallis- 
ation of  a  certain  percentage  of  the  sugar.  The  part  of  the  root 
grown  above  the  ground  contains  less  sugar  and  more  nitrogen 
than  the  buried  portion ;  hence  the  utility  of  deep  culture  of  the 
soil. 

The  distillation  of  spirit  from  beetroot  is  largely  practised  on  the 
the  continent ;  it  has  been  recently  commenced  in  England  on  a 
great  scale,  by  Mr.  Campbell,  of  Buscot.  This  manufacture  turns 
to  profit  the  molasses  of  the  sugar  factories,  and  utilises  the  crops 
of  bad  seasons,  when  the  percentage  of  sugar  is  below  that  (about  8 
per  cent.)  required  for  profitable  extraction.  It  is  considered  by 
many  more  remunerative  than  the  manufacture  of  sugar,  and  is 
certainly  more  consistent  with  high  farming.  The  albuminous  and 
saline  matter,  favoured  by  liberal  manuring,  being  no  obstacle  to  the 
production  of  spirit. 

Beetroot  is  prepared  for  fermentation  by  one  of  three  pro- 
cesses : — 

I.  The  roots  are  pulped  or  sliced,  mixed  with  a  small  quantity  of 
sulphuric  acid,  then  pressed,  and  the  juice  fermented.  II.  (Cham- 
pion's method.)  The  roots  are  sliced,  and  treated  with  hot  wash 
acidulated  with  sulphuric  acid ;  no  press  is  used,  the  sugar  being 
extracted  by  displacement.  III.  (Leplay's  method.)  The  slices  of 
beetroot  are  placed  in  vats,  and  fermented  without  previous  treat- 
ment. The  residual  pulp  from  each  of  these  methods  is  used  as 
cattle  food. 

Beetroot  spirit  is  very  apt  to  be  contaminated  with  fusel,  oil,  but 
the  use  of  first-rate  distilling  apparatus, — as  that  of  Messrs.  Lavalle, 
— cfTectually  removes  this  impurity. 

Since  sugar-beet  contains  far  more  nutritive  matter  than  the  best 
mangolds,  it  may  frequently  be  of  more  value  for  feeding  purposes 
than  for  the  sugar  or  spirit  manufacture. 

Extraction  of  Sugar  from  Beetroot  and  Cane.  F.  Kohn. 
{Journ.  Sue.  Aria,  xix.,  338.)  At  a  meeting  of  the  Society  of 
Ajrt§  on  the  16th  of  March,  1871,  Mr.  F.  Kohn,  C.E.,  read  a 
paper  on  the  "Different  Methods  of  Extracting  Sugar  from 
Beetroot  and  Cane,"  in  which  he  gave  a  description  of  a  new 
process  invented  by  Hcrr  Julias  Robert,  of  Seelowitz,  in  Austriai 
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one  of  the  most  eminent  beetroot  sugar  manufacturers  on  the  conti- 
nent, which  is  a  process  of  diffusion,  dispensing  entirely  with  the 
application  of  direct  mechanical  force,  and  based  upon  Graham's 
celebrated  discovery  of  the  osmotic  properties  of  organic  cells.  By 
it  the  saccharine  matter  is  extracted  from  the  closed  cells  without 
bursting  them  open.  The  name  of  diffusion  was  given  by  Graham 
to  a  process  which  takes  place  when  two  liquids  containing  different 
bodies  in  solution  are  separated  only  by  an  organic  membrane  ;  the 
liquids  mutually  exchange  their  soluble  matters  and  gradually 
equalize  their  degree  of  concentration.  There  is,  however,  a  great 
difference  in  the  speed  with  which  this  exchange  and  equalization 
take  place ;  crystallisable  bodies,  such  as  sugar  and  salts,  passing 
through  the  organic  partition  at  a  quicker  rate  than  non-crystallis- 
able,  such  as  albumen  and  other  nitrogenous  compounds.  By  this 
property,  therefore,  the  unbroken  cells  of  beetroot  or  cane  immersed 
in  water  or  weak  saccharine  solutions  are  capable  of  yielding  part  of 
their  sugar  and  salts  to  the  surrounding  liquid.  A  slice  of  beetroot 
or  sugar  cane,  containing  10  per  cent,  of  sugar  in  its  juice,  immersed 
in  an  equal  weight  of  water,  will  gradually  part  with  its  saccharine 
contents  until  the  juice  in  the  cells  and  the  water  outside  each  con- 
tain 5  per  cent,  of  sugar.  If  a  fresh  slice,  containing  10  per  cent., 
be  placed  in  this  5  per  cent,  solution  of  sugar,  the  resulting  equal- 
ization will  produce  a  solution  of  7J  per  cent.  On  the  other  hand, 
the  partially- exhausted  slice,  containing  5  per  cent,  of  sugar,  will 
part  with  2|  per  cent,  of  it  to  a  fresh  supply  of  water.  Thus,  by  a 
series  of  operations,  bringing  the  pure  water  into  contact  first  with 
nearly  exhausted  slices,  and  then  passing  the  weak  saccharine  solu- 
tions over  slices  which  have  parted  with  a  smaller  proportion  of 
their  sugar,  the  solution  produced  may  be  brought  very  nearly  to 
the  density  of  the  natural  juice  of  the  plant ;  while  the  slices  coming 
in  contact  successively  with  weaker  and  weaker  saccharine  solutions, 
and  finally  with  pure  water,  give  up  nearly  all  their  sugar  and  be- 
come completely  exhausted.  Another  advantage  resulting  from  this 
process  is,  that  in  consequence  of  the  difference  of  speed  between  the 
diffusion  of  sugar  and  that  of  the  nitrogenous  compounds  in  a  given 
time,  which  is  sufficient  for  the  proper  proportion  of  sugar  and 
soluble  salts  to  pass  into  the  surrounding  liquid,  only  a  small  portion 
of  the  nitrogenous  compounds  will  be  given  up;  while  the  insoluble 
impurities  are  prevented  entirely  from  leaving  the  cells  of  the  plant 
and  passing  into  the  diffusion  juice.  Thus  the  juice  produced  by 
the  diffusion  process  is  always  purer  and  les^  liable  to  spontaneous 
decomposition  or  fermentation  than  that  expressed  by  mechanical 
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force.  This  process  has  been  applied  to  beetroot  and  to  sugar-cane 
with  an  equally  complete  and  decided  success. 

In  practically  carrying  out  this  system,  the  beetroots  are  first 
washed,  and  then  cut  by  machinery  into  slices  of  about  i  in.  or  f  in. 
in  width  and  thickness,  and  of  a  length  according  to  the  size  of  the 
roots.  They  are  then  ready  for  placing  in  the  difiusion  battery. 
This  consists  of  nine  or  ten  cylindrical  vessels,  containing  slices  in 
different  stages  of  exhaustion  and  juice  of  different  degrees  of  density. 
As  each  portion  of  the  operation  is  completed,  the  solution  is  con- 
veyed to  the  vessel  containing  the  slices  with  the  next  highest  pro- 
portion of  sugar.  Thus  in  each  vessel  in  turn  the  slices  having  the 
least  sugar  are  brought  into  contact  with  fresh  water,  and  are  dis- 
charged from  it  with  only  about  ^  per  cent,  of  sugar  ;  while  at  the 
other  end  of  the  process,  the  rich  solution  which  has  passed  suc- 
cessively through  the  other  vessels  is  passed  into  that  containing  the 
fresh  slices,  and  is  discharged  thence  into  the  clarifying-pan.  The 
exhausted  slices  are  equally  valuable  as  a  food  for  cattle  with  the 
pulp  from  the  hydraulic  press,  but  they  hold  a  large  surplus  of 
water,  which  is  a  drawback  when  it  is  necessary  to  convey  them 
from  one  place  to  another.  This  has  been  to  some  extent  obviated 
by  submitting  them  to  the  action  of  a  hydraulic  press,  which  removes 
the  water  without  to  any  great  extent  expelling  the  elements  of 
food. 

With  the  sugar-cane  the  process  is  very  similar,  and  it  has  been 
successfully  carried  out  by  a  company  in  Madras.  The  juice  so 
procured  is  very  pure ;  it  has  a  bright  yellow  colour,  and  gives  off 
but  little  scum  in  the  clarifier.  When  the  cane  is  perfectly  ripe  and 
in  good  condition,  the  diffusion  juice  requires  no  filtration  through 
animal  charcoal,  and  may  be  passed  at  once  into  the  evaporators 
and  vacuum  pans,  producing  good  high-class  raw  sugar.  The  dif- 
fusion juice,  however,  contains  an  excess  of  about  20  per  cent,  of 
water,  the  cost  of  evaporating  which  has  to  be  taken  into  account. 
To  balance  this  on  the  other  side,  the  yield  of  juice  by  diffusion 
(when  reduced  to  the  natural  density  of  the  juice  of  the  cane)  is 
about  82  per  cent,  against  70  per  cent,  obtained  by  the  mill.  More- 
over, in  consequence  of  its  greater  purity,  a  larger  proportion  of 
crystal lisable  sugar  is  obtained  from  it,  amounting  in  some  cases  to 
43  per  cent.  The  capital  and  labour  required  for  the  two  methods 
are  about  the  same. 

Herr  Robert  has  recently  invented  a  modification  of  his  process, 
by  which  it  is  carried  on  in  one  vessel.  The  fresh  slices  are  intro- 
duced at  the  bottom  of  a  single  vessel,  and  gradually  carried  upwards, 
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the  solution  ^s  it  becomes  of  greater  specific  gravity,  in  consequence 
of  its  increased  ricliness  in  sugar,  descending  to  the  bottom,  and 
being  drawn  off  as  concentrated  juice. 

The  above  processes  for  sugar  extraction  are  equally  applicable 
for  the  production  of  spirits,  since  the  saccharine  juice  so  obtained 
is  easily  fermented  and  rendered  fit  for  distilling. 

Inverted  Sugar.  James  Dewar,  F.R.S.E.  (Proc.  Boy.  8oc. 
Edin.,  and  Pharm.  Journ.,  vol.  i.,  169,  1870.)  For  some  time 
past,  an  animated  discussion  has  been  going  on  in  the  columns 
of  the  Comptes  Bendus  de  V Academie  des  Sciences,  between  MM. 
Dubrunfaut  and  Maumene  regarding  the  nature  of  inverted 
sugar.  M.  Dubrunfaut,  many  years  ago,  made  some  valuable 
additions  to  our  knowledge  concerning  the  composition  and  reac- 
tions of  various  sugars,  especially  in  explaining  the  result  of  the 
action  of  dilute  acids  on  cane-sugar.  He  explains  the  laevo-rotatory 
action  of  inverted  sugar,  and  its  rapidly  varying  power  with  the 
temperature,  as  the  result  of  a  molecule  of  water,  in  reacting  with  a 
molecule  of  cane-sugar,  generating  one  molecule  of  glucose  and  one 
of  Isevulose.  Dubrunfaut  believed  that  inverted  sugar  consisted  of 
a  mixture  of  glucose  and  laevulose  in  equal  weights;  and  although 
he  did  not  make  a  direct  analysis  of  the  product,  yet  he  was  justly 
entitled  to  assume  that  it  was  so  constituted,  seeing  that,  generally, 
it  agreed  with  a  mean  of  the  properties  of  inulin,  sugar,  and  dextrose. 

In  order  to  support  the  above  view,  he  separated  lasvoglucose  from 
the  inverted  sugar,  through  the  insolubility  of  the  lime  compound, 
and  compared  its  properties  with  pure  laevulose.  The  decomposition 
would,  according  to  Dubrunfaut,  be  as  follows  : — 

+  — 

Ci2  H,,  On  +  Ha  0  =  Ce  Hi2  Oe  +  Cg  Hi2  Oe 
+     73-8  +56  —106 

(-25) 

So  thoroughly  had  his  facts  and  explanations  been  accepted  by 
chemists  generally,  that  up  to  a  recent  date,  no  one  had  discovered 
any  flaw  in  his  researches,  and  therefore  no  doubt  was  thrown  on 
the  validity  of  this  theory.  Recently,  Maumene  has  reinvestigated 
the  composition  of  inverted  sugar  by  analysis.  He  has  attempted 
to  separate  the  two  sugars  through  the  action  of  chloride  of  sodium. 
The  dextro-glucose  forms  a  well-defined  crystalline  compound  with 
chloride  of  sodium,  whereas  the  laevulose  does  not  form  any  com- 
pound. The  results  obtained  by  this  method  differ  greatly  from 
theory.     Instead  of  finding  50  per  cent,  of  laevulose,  he  found  88 
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percent.  In  repeating  the  experiments  of  Dubrnnfaut  on  the  sepa- 
ration of  lasvo-glucose  by  hydrate  of  lime,  he  has  not  met  with  any 
better  results;  in  fact,  his  results  are  quite  opposed  to  those  of 
Dubrunfaut. 

Apart  altogether  from  expressing  an  opinion  on  the  merits  of  the 
views  entertained  by  the  different  parties  to  this  discussion,  the 
author  has  thought  some  observations  of  the  same  subject  might 
not  be  unworthy  of  notice  at  the  present  time. 

Linneman,  many  years  ago,  applied  the  process  of  hydrogenation 
fco  the  sugars  that  he  had  found  so  successful  in  treating  the  simple 
organic  substances.  In  the  way  named,  he  obtained  mannite  from 
inverted  sugar,  the  following  reaction  taking  place  : — 

Ce  Hi2  Oe  +  H2  =  Cg  Hi4  Og. 

Mannite  had  long  been  known  to  be  the  product  of  certain  kinds  of 
fermentation,  and  occurring  as  a  secondary  product  in  the  vinous 
fermentation ;  but  it  was  this  elegant  synthesis  of  Linneman  that 
first  clearly  showed  the  connection.  But  although  inverted  sugar 
can  be  changed  into  mannite,  the  next  point  that  demands  a  solution 
is  the  proving  the  inverted  sugar  to  be  composed  of  equal  quantities 
of  dextrose  and  leevulose.  Are  they  both  transformed  by  hydro- 
genation into  mannite  ?  or  is  only  one  of  them,  and  which  ?  Lin- 
neman seems  to  have  directed  his  attention  to  the  solution  of  this 
question.  He  states  that  it  is  only  the  leevulose  that  is  so  affected. 
The  reasons  why  he  entertains  the  above  views  are  not  given.  In 
all  likelihood  he  thought  that,  just  as  Berthelot  had  changed  mannite 
by  a  peculiar  fermentation  into  laevo- glucose,  so  would  the  losvo- 
glucose  in  inverted  sugar  be  hydrogenized  into  mamiite. 

In  repeating  the  action  of  sodium  amalgam  on  inverted  sugar,  the 
author  has  not  seen  any  reason  why  the  one  sugar  any  more  than  the 
other  should  be  supposed  to  generate  the  mannite.  The  following 
is  a  description  of  the  mode  by  which  the  sugar  was  inverted  and 
hydrogenized: — 20  grammes  of  cane-sugar  were  dissolved  in  150 
g)  ms.  of  water,  and  inverted  through  the  action  of  2  grms.  of  sul- 
phuric acid,  keeping  the  solution  at  the  temperature  c)f  70"*  C,  after- 
wards adding  pure  carbonate  of  barium,  filtering,  and  then  adding 
one  gramme  of  sodium  in  the  form  of  a  weak  anialgaiii.  The  action 
took  place  without  any  evolution  of  hydrogen.  If  the  amalgam 
was  impure  from  the  presence  of  other  metals,  it  evolved  hydrogen 
at  once,  and  the  solntign  became  brown  ;  otherwise  it  remained  ])er- 
fectly  clear.  After  one  month,  the  solution  gave  no  trace  of  sugar 
with  the  alkaline  copper  solution.     It  was  then  carefully  neutralized 
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with  dilute  sulphuric  acid,  evaporated  on  the  water-bath,  the  greater 
part  of  the  sulphate  of  sodium  separated  by  crystallisation,  and  the 
residue  treated  with  boiling  70  per  cent,  alcohol,  the  solution  filtered 
and  allowed  to  crystallise.  Sometimes  the  mannite  did  not  crystallise 
until  all  the  alcohol  had  evaporated,  leaving  a  syrup  that  slowly 
assumed  the  crystalline  form.  The  product  had  no  rotatory  power. 
In  no  case  was  the  sugar  entirely  changed  into  mannite — a  gummy 
substance  was  invariably  left,  that  would  not  crystallise  after  expo- 
sure to  the  air  for  months.  Mannitan  or  some  similar  body  may  be 
one  of  the  products. 

Dextro-glucose  made  from  honey,  gave  mannite  when  treated  in 
the  same  way,  having  exactly  the  same  melting-point  as  ordinary 
mannite.  In  treating  milk-sugar  with  dilute  sulphuric  acid,  changing 
into  gallactose  and  hydrogenizing,  dulcite  was  not  isolated ;  but  the 
author  has  not  specially  studied  the  reaction. 

On  some  Saline  Compounds  of  Cane-Sugar.  C.  H.  Gill.  {Journ. 
Chem.  Soc,  ix.,  269,  1871.)  Peligot  has  described  a  compound 
of  cane-sugar  and  salt,  to  which  he  ascribed  a  formula  of 
C24  H42  O21  Na  CI,  which  requires  14*92  per  cent,  of  sodic  chloride : 
— this  indicates  the  replacement  of  9  parts  of  water  by  o8"5  parts 
of  sodic  chloride.  Bondeau  de  CarroUes  subsequently  examined  a 
similar  compound,  to  which  he  ascribed  the  formula  C24  ll^o  O20,  N"a  CI, 
3  H  0,  which  includes  water  of  crystallisation  of  which  Peligot  makes 
no  mention.  Subsequently  Mitscherlich  denied  the  existence  of  the 
body,  and  Hochstetter  mentioned  that  other  chemists  had  failed  to 
obtain  it.  Mr.  Gill,  being  at  first  unsuccessful  in  preparing  Peligot's 
compound  by  the  method  described,  boiled  a  solution  of  sugar  with 
an  excess  of  salt  for  some  time,  filtered,  and  set  aside  the  apparently 
uncrystallisable  syrup.  At  the  end  of  some  months  a  few  small,  not 
very  transparent,  but  individually  distinct  crystals,  had  formed. 
They  were  drained,  rinsed,  pressed  and  analysed.  The  numbers  lead 
to  the  formula  2  (C12  H22  On),  3  N'a  CI,  4  H2  O.  This  compound  of 
an  unexpected  composition  having  been  obtained,  a  number  of  solu- 
tions of  sugar,  with  various  proportions  of  different  salts,  were  made 
up  and  set  aside  to  crystallise.  The  salts  employed  were  the  chlorides 
of  potassium,  sodium,  lithium,  and  ammonium,  the  bromides  of  potas- 
sium and  sodium,  and  the  iodides  of  potassium,  sodium,  lithium,  and 
ammonium.  In  each  case  four  solutions  were  prepared,  having  one, 
two,  three,  and  four  molecules  of  the  salt  to  the  double  molecule  of 
sugar,  2  (C12  H22  On).  None  of  the  potassium  salts  gave  compounds 
of  a  definite  composition.  The  mixture  containing  the  chloride  in 
the  smallest  proportion,  gave  crystals  of  pure  sugar,  those  containing 
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the  two  largest  proportions  gave  a  crop  of  the  pnre  potas sic- 
chloride. 

The  solutions  containing  potassic  bromide  behaved  in  a  very 
similar  manner,  giving  crystals  often  very  clear  and  sharp,  and 
sometimes  five  or  six  m.m.  in  extreme  dimensions,  but  always 
anhydrous  and  of  irregular  composition.  The  solutinos  containing 
potassic  iodide  evaporated  to  very  thick  sticky  masses,  sometimes 
containing  a  number  of  minute  crystals  which  could  not  be  separated 
from  the  mother-liquor. 

The  sodium  salts  gave  more  definite  results.  In  the  case  of  the 
chloride,  the  solution  containing  least  salt,  first  gave  crystals  of  pure 
sugar,  and  then  on  further  concentration  deposited  crystals,  which 
are  doubtless  the  same  as  those  of  the  compound  examined  by 
Peligot,  and  are  identical  with  those  obtained  from  the  liquid  con- 
taining the  next  higher  proportion  of  salt,  viz.,  Na  CI  to  C12  H22  On. 
This  compound  crystallises  in  prisms  terminated  by  pyramids,  is 
very  soluble  in  water,  less  so  in  spirit.  When  to  its  solution  in 
spirit  of  not  more  than  75  per  cent,  ether  is  added,  an  oily  layer  is 
formed  at  the  bottom  of  the  vessel,  and  in  this  crystals  form,  which 
have  the  composition  C12  H22  On,  Na  CI,  2  H2  0. 

The  solutions  containing  sodic  bromide  can  hardly  be  made  to 
crystallise  at  all.  A  small  quantity  of  minute  confused  crystals 
were  deposited  after  some  months  from  the  solution  containing 
3  Na  Br  to  2  C12  H22  On  ;  these  when  pressed  and  dried  over  oil  of 
vitriol  gave  numbers  which  would  point  to  a  formula,  Na  Br 
Ci3  H22  Oil  I2  H2  0,  but  it  is  more  probable  that  when  pure  it  is 
similar  in  composition  to  the  analogous  compound  of  sodic  chloride. 

The  solutions  containing  sodic  iodide  give  crystals  of  definite  and 
constant  composition  with  remarkable  ease.  These  crystals  always 
have  the  same  composition,  whatever  the  proportions  of  the  con- 
stituents in  the  mixture,  unless  one  be  in  such  large  excess  that  it 
can  in  part  crystallise  out  before  the  liquid  becomes  saturated  with 
the  compound.  The  solutions  containing  a  moderate  excess  of  sodic 
iodide  yield   the  best  crystals  and   quickest   growth.      It  can  bo 

trecrystallised  as  often  as  desired  from  water  or  dilute  spirit  without 
suffering  decomposition,  forming  large  transparent  crystals  even 
from  small  quantities  of  solution.  Their  constitution  is  expressed  by 
the  formula  2  (C„  H„  On),  3  Na  I,  3  H,  O.  None  of  the  mixtures 
containing  lithium  gave  any  crystals  other  than  those  of  sugar. 
The  mixtures  containing  ammonic  salts,  gave  no  definite  compounds. 
No  results  were  obtained  from  the  solutions  containing  ammonic 
iodide. 
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The  crystals  of  sugar  containing  amnionic  chloride,  and  the  equally 
distinct,  though  generally  smaller  ones,  containing  potassic  bromide, 
and  those  deposited  from  a  hot  alcoholic  solution  of  the  lower  salt- 
compound,  must  be  built  up  by  an  anhydrous  compound  of  the  salt 
and  sugar,  isomorphous  with  sugar  itself,  crystallising  out  together 
with  an  excess  of  the  latter. 

That  the  crystals  are  not  simply  sugar  with  adhering  ammonic 
chloride  is  shown  by  their  individual  perfection,  and  by  the  fact  that 
they  are  deliquescent,  whereas  neither  constituent  is  so. 

The  solutions  of  all  the  bodies  described  in  this  paper,  especially 
that  of  the  lower  salt  compound,  exhibit  persistent  supersaturation 
in  a  remarkable  degree.  A  saturated  warm  solution,  when  cooled 
and  shut  up  in  an  air-tight  vessel  with  several  ciystals  of  the  solid 
body,  continues  to  deposit  more  of  the  compound  for  several  months. 

The  composition  of  the  sodic  iodide  compound  makes  it  seem 
probable  that  the  true  molecular  weight  of  cane-sugar  should  be 
represented  by  C24  H44  O22. 

The  measurements  of  the  various  crystals  mentioned  in  Mr.  Gill's 
paper  were  kindly  executed  by  Professor  W.  H.  Miller. 

Glucose.  We  learn  from  the  Grocer  ihsbt  glucose  is  fast  becoming 
an  article  of  commerce.  Some  large  parcels  have  been  already 
received  from  the  Continent,  and,  unless  the  lowness  of  the  price 
obtained  for  it  proves  to  be  a  bar  to  its  free  production,  considerable 
quantities  may  be  expected.  It  is  offered  in  the  form  of  huge 
blocks  or  cakes ;  but  when  specially  prepared  for  the  use  of  brewers, 
it  undergoes  a  process  of  crushing  that  reduces  it  into  small  particles 
resembling  grains  of  malt.  It  is  not  allowed  by  the  excise  authori- 
ties to  enter  a  brewery  in  a  liquid  state.  By  some  brewers, 
especially  those  interested  in  the  production  of  pale  sparkling  ales, 
it  is  preferred  to  either  malt  or  sugar  for  obtaining  sound  and 
wholesome  liquors,  in  which  there  is  none  of  that  acidity,  impurity, 
or  treacly  sweetness  which  may  be  frequently  detected  in  ales  and 
beer  brewed  from  the  common  classes  of  raw  sugar.  With  con- 
fectioners, who  require  the  addition  of  an  almost  colourless  prepara- 
tion for  their  more  delicate  manufactures,  it  is  gradually  taking  the 
place  of  sugar. 

Manufacture  of  Grape-Sugar  from  Corn.  The  Boston  Journal  of 
Chemistry  says  that  large  factories  have  been  established  in  New 
Orleans,  Buffalo,  and  Brooklyn,  for  making  grape-sugar  from  corn. 
The  latter  is  steeped  in  weak  soda  lye,  for  the  purpose  of  softening 
the  husk  and  gluten,  and  is  then  ground  wet,  and  run  through 
revolving  sieves  to  separate  impurities.     It  is  afterwards  made  to 
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flow  tlirougli  ways  or  troughs,  in  whicli  the  starch  gradually  settles 
as  a  white  powder.  The  wash  water  is  run  into  a  large  cistern,  and 
allowed  to  ferment  and  produce  a  weak  vinegar.  The  starch  from 
the  troughs  is  put  wet  into  the  mashtub,  and  treated  with  water 
containing  1  per  cent,  of  sulphuric  acid,' for  eight  hours.  The  acid  is 
neutralised  with  chalk  or  carbonate  of  lime,  and  the  liquid  evapor- 
ated to  get  rid  of  the  gypsum ;  it  is  afterwards  further  evaporated 
in  vacuum  pans  and  run  into  barrels  ready  for  crystallisation. 

Glucose.  Professor  Charles  A.  Joy.  (Journ.  Appl.  Ghem.,  June, 
1870.)  In  the  year  1811,  Kirchhoff,  a  celebrated  German  chemist, 
discovered  that  it  was  possible  to  convert  starch,  by  means  of 
sulphuric  acid,  into  sugar.  Great  expectations  were  founded  upon 
the  announcement  of  the  discovery,  as,  in  consequence  of  Conti- 
nental wars  and  the  English  blockade,  sugar  had  become  a  very 
dear  article,  and  it  was  at  first  thought  that  an  ample  supply  could 
be  obtained  in  this  way ;  but  everybody  was  destined  to  be  griev- 
ously disappointed  as  soon  as  the  subject  was  more  thoroughly 
investigated,  and  it  was  found  that  the  sugar  thus  produced  was  of 
a  different  character  from  that  to  be  obtained  from  the  cane  and 
beet.  Still,  the  discovery  of  Kirchhoff"  was  of  great  importance, 
and  has  led  to  many  practical  applications.  It  was  soon  found  that 
glucose  or  grape-sugar  could  be  made  in  several  ways,  and  that 
it  was  always  the  product  of  the  germination  of  starch  grains,  and 
sometimes  occurred  already  formed  in  nature. 

It  is  probable  that  both  cane  and  grape  sugar  are  formed  from 
the  starch  contained  in  the  cellular  tissues  of  the  plant,  cane-sugar 
being  formed  first,  and  then  grape-sugar,  if  acids  be  present. 
Acidulous  fruits  contain  only  grape-sugar,  whereas  cane  sugar 
occurs  in  those  that  are  free  from  stronger  acids.  The  chief  natural 
sources  of  the  grape-sugar  are  in  the  sap  of  the  grape  vine,  in 
plnms,  cherries,  figs,  honey,  in  the  liver,  and  in  diabetic  urine ;  but 
it  would  not  be  economical  to  prepare  it  from  any  of  these  sources. 

One  of  the  latest  methods  for  the  preparation  of  grape-sugar  is 
the  one  proposed  by  Maubr6,  and  is  as  follows : — The  mixture  of 
dilnfo  sulphuric  acid  and  starch  meal  is  boiled  under  pressure  of 
Hix  Mtraosphercs.  The  necessary  boilers  are  similar  to  those  used 
U)T  high-prcHHuro  engines,  and  are  lined  with  lead  and  provided  in 
the  interior  with  a  perforated  lead  tube  for  the  pussago  of  steam. 
The  boiler  is  further  furnished  with  safoty-valvo,  Ktop-cocks,  ther- 
mometers, etc.  In  the  process  of  manufacture  r>()  lbs.  of  sulphuric 
acid  of  66"  B.  are  diluted  with  5G00  lbs.  water,  and  heated  to  212'  F. 
A  mixture  of  the  same  amonnt  of  acid  and  water  is  made  in  a 
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separate  wooden  vessel,  tlie  heat  of  which  is  raised  to  86°  F.  Into 
the  second  mixture  2240  lbs.  of  starch  meal  are  well  stirred  and 
heated  to  100°  F.  This  is  gradually  added  to  the  first  mixture,  and 
after  heating  with  open  valves  for  a  few  minutes  to  212^  F.,  the 
stop-cocks  are  all  closed,  and  the  heat  raised  to  320°  F.,  and  con- 
tinued until  all  of  the  starch  is  converted  into  sugar,  which  requires 
from  two  to  four  hours. 

The  contents  of  the  boiler  are  then  run  into  a  wooden  tank,  and 
168  lbs.  of  pure  chalk  or  carbonate  of  lime,  previously  stirred  up 
with  500  lbs.  of  water,  is  gradually  added  to  neutralise  the  acid ; 
the  gypsum  is  caught  on  a  filter,  and  the  filtrate  evaporated  to 
20°  B.,  and  afterwards  clarified  by  blood  and  bone-black,  and  again 
filtered.  In  this  way  the  product  is  obtained  pure,  and  free  from 
bitter  and  empyreumatic  taste,  and  is  well  suited  for  any  of  the 
purposes  to  which  grape-sugar  is  adapted. 

Another  way  is  to  convert  the  starch  into  sugar  by  means  of 
malt.  For  this  purpose  10  to  12  lbs.  of  barley-malt  are  well  stirred 
with  400  lbs.  of  water,  and  to  this  is  added  100  lbs.  of  starch,  and 
the  whole  is  heated  to  158°  F.,  and  kept  at  that  temperature  for 
several  hours,  under  constant  agitation.  At  158°  F.,  the  starch 
becomes  pasty,  the  grains  burst,  and  at  first  there  are  no  signs  of 
sugar ;  but  in  a  quarter  of  an  hour  the  liquid  becomes  more  fluid, 
and  begins  to  have  a  sweetish  taste.  Great  care  must  be  observed 
to  retain  the  heat  at  the  same  temperature,  not  to  have  it  either 
higher  or  lower  than  above  indicated ;  and  to  ensure  this,  several 
thermometers  ought  to  be  put  in  different  parts  of  the  apparatus. 
After  6  hours  the  liquor  can  be  filtered  and  clarified,  and  evaporated 
to  a  syrup.  The  sugar  prepared  in  this  way  always  retains  the 
taste  of  malt,  and  is  only  adapted  to  use  in  breweries,  where  this 
property  will  not  prove  deleterious. 

Grrape-sugar,  or  glucose,  can  be  prepared  in  open  vessels,  by 
allowing  a  mixture  of  starch  and  water  to  flow  gradually,  at  a  tem- 
perature of  130°  F.,  into  a  vat  containing  water  acidulated  with  1 
per  cent,  of  sulphuric  acid.  By  keeping  it  at  the  boiling-point  the 
starch  is  at  once  altered,  without  producing  mucilage.  The  amount 
of  starch  taken  is  usually  about  one- half  the  weight  of  water  em- 
ployed. After  all  the  starch  is  added,  boil  for  half  an  hour,  and 
decant.  The  sulphuric  acid  is  neutralised  by  carbonate  of  lime  as 
before,  and  the  liquid  evaporated  to  the  specific  gravity  of  1'28,  and 
set  aside  to  crystallise.  The  molasses  is  allowed  to  drain  ofl",  and  the 
sugar  is  dried  at  a  gentle  heat  in  a  current  of  dry  air. 

In  the  United  States,  especially  in  the  West,  it  is  more  economical 
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to  make  grape-sugar  from  corn.     There  are  several  large  establisli- 
ments  where  this  business  is  now  extensively  prosecuted.     The  corn 
is  steeped  in  weak  soda  lye  to  separate  the  husk  and  soften  the 
gluten.     It  is  then  ground  wet  and  run  through  revolving  sieves, 
by  which  the  husks  and  gluten  are  separated.     The  starch  flows 
through  long  ways  and  troughs,  in  which  are  slats  against  which 
the  solid  particles  lodge,  and  thus  separate  from  the  water.     The 
wash  water  is  run  into  a  large  cistern,  where  it  can  be  fermented 
into  weak  vinegar.      The  starch  is  put  wet  into  a  mash-tub,  and 
treated  with  1  per  cent,  sulphuric  acid  in  sufficient  water  for  3  to 
8  hours.     Where  it  is  intended  to  make  sugar,  the  whole  of  the 
starch  is  converted ;  but  if  syrup  is  sought,  then  some  part  of  the 
dextrin  is  left  unaltered.     The  acid  liquor  is  neutralised  with  chalk 
as  before,  and  evaporated  in  vacuum  pans  ;  and  after  the  separation 
of  the  gypsum,  is  run  into  barrels,  and  allowed  to  crystallise.     For 
.syrup  a  certain  percentage  of  dextrin  is  left  in   the  liquid  uncon- 
verted, which  helps  to  keep  it  from  crystallising ;  and  in  the  manu- 
facture of  syrup  special  care  must  be  observed  to  neutralise  all  of 
the  acids.     The  sugar  is  sometimes  cast  into  blocks  6  inches  square, 
and  dried  on  plaster  plates,  in  a  current  of  dry  air,  as  hot  air  would 
be  apt  to  discolour  it.     It  has  been  found  that  glucose  can  be  made 
from  cellulose  as  well  as  from  starch,  bat  the  process  is  too  expen- 
sive for  practice ;  it  is,  however,  interesting  from  a  scientific  point 
of  view,  and  ought  to  be  mentioned  in  this  connection. 

Two  parts  of  clean  linen  shreds  are  gradually  added  to  3  parts  of 
sulphuric  acid,  and  they  are  allowed  to  stand  24  hours ;  the  whole 
is  then  largely  diluted,  and  the  sulphuric  acid  neutralised  by 
carbonate  of  lime  or  carbonate  of  baryta.  In  a  similar  manner  any 
other  kind  of  cellular  tissue,  as  cotton,  wood-shavings,  paper,  etc., 
can  be  converted  into  grape-sugar. 

It  is  a  singular  fact  that,  although  we  can  prepare  grape-sugar 
from  cane  by  the  action  of  acids,  no  way  is  at  present  known  by 
which  glucose  can  be  reconverted  into  sucrose.  It  would  be  a  dis- 
(•overy  of  great  importance  if  wo  could  make  cane-sugar  from  glu- 
cose, as  in  that  event  common  sugar  could  be  prepared  from  a  gi*eat 
variety  of  refaso  matters,  and  would  be  largely  reduced  in  price. 

There  was  a  time  when  much  grape-sugar  was  manufaotored  in 
England  clandestinely,  for  the  purpose  of  adulterating  mnscovado 
Hiigar;  but  this  illegitimate  business  was  destroyed  as  Boon  as  the 
tariff  on  sugar  was  reduced.  The  price  of  cane-sugar  must  be  very 
high  before  manufacturers  can  afford  to  make  grape-sugar  for  its 
aduUemtion. 
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The  starcli  of  potatoes  can  be  converted  into  glucose  by  digesting 
for  a  few  honrs  with  parings  of  the  potato.  This  operation  is 
largely  practised  by  German  farmers  in  the  preparation  of  food  for 
fattening  hogs.  The  starch  is  rendered  more  digestible  in  this  way, 
and  from  the  glucose  some  of  the  larger  proprietors  manufacture 
alcohol,  for  which  they  obtain  a  high  price. 

An  excellent  starch- sugar  can  be  prepared  from  Indian  corn, 
which  will  yield  alcohol  one-eighth  cheaper,  and  quite  as  pure  as 
that  from  cane-sugar.  As  by  a  recent  decision  of  our  courts,  the 
manufacturers  of  alcohol  and  vinegar  from  this  source  are  not 
distillers  within  the  meaning  of  the  tax  levy,  the  business  is  not 
hampered  by  licences,  inspections,  or  stamp  duties,  and  has  thus  a 
great  advantage  over  ordinary  distilleries. 

In  some  parts  of  Europe  large  quantities  of  grape-sugar  are  used 
to  add  to  wine ;  but  in  this  country  it  is  not  so  much  the  wine 
growers  as  the  brewers  who  make  such  an  extensive  use  of  it  as  to 
give  rise  to  its  regular  importation.  This  can  hardly  be  justified, 
excepting  in  times  when  the  price  of  barley  is  very  high. 

Formation  of  G-rape-Sngar  in  Syrups.  M.  Hardy.  (Joum. 
Pharm.  d^Anvers,  1870,  301).  The  introduction  of  grape-sugar 
as  a  regular  article  of  commerce,  and  the  low  price  at  which  it  is 
offered,  renders  it  probable  that  it  may  occasionally  be  used  to 
replace  cane-sugar,  either  wholly  or  partially,  in  the  preparation 
of  the  syrups  of  phannacy.  The  author  has  therefore  sought  to 
ascertain  whether  such  a  substitution  could  be  readily  detected. 
For  this  purpose  he  has  made  a  number  of  experiments  to  determine 
to  what  extent  glucose  exists,  in  syrups  prepared  with  pure  cane- 
sugar.  He  finds  that  all  the  cane-sugar  of  commerce,  even  the 
finest  description,  contains  glucose  in  more  or  less  notable  pro- 
portion. Moreover,  he  finds  that  by  keeping  simple  syrup  prepared 
with  cane-sugar,  the  proportion  of  glucose  in  it  gradually  increases. 
Thus  a  sample  of  syrup  freshly  prepared  was  found  to  contain 
1'923  grms.  of  glucose  per  litre.  After  fifteen  days  it  was  again 
examined ;  and  the  quantity  had  risen  to  18'2  grms.  per  litre. 
Some  syrup  was  carefully  prepared  in  the  cold,  without  any 
clarification,  from  a  selected  sample  of  the  finest  sugar ;  the  pro- 
portion of  glucose  in  it  was  so  small  as  not  to  be  worth  estimating. 
In  three  months  time  this  syrup  contained  8 '16  grammes  of  glucose 
per  litre.  A  number  of  medicinal  syrups  were  also  examined,  and 
in  many  it  was  found  that  the  formation  of  glucose  proceeded  more 
rapidly  than  in  the  case  of  simple  syrup.  Any  incipient  fer- 
mentation  greatly    augments    this    change.      A   sample  of  syrup 
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of  violets  three  months  old  was  found  to  contain  96  grammes  per 
litre. 

The  presence  of  mould  on  the  surface  of  the  syrup  (such  as 
frequently  forms  in  the  necks  of  the  bottles  in  which  syrup  is  kept) 
also  greatly  assists  the  development  of  glucose.  Some  simple 
syrup,  allowed  to  remain  for  about  three  months  in  a  bottle  not 
stoppered  and  only  half  full,  became  covered  with  mould,  and  con- 
tained 124  grammes  of  glucose  per  litre.  Of  course  in  the  case  of 
acid  syrups,  the  development  of  glucose  goes  on  very  rapidly. 

The  author  infers  from  these  results  that  in  syrups  prepared  from 
the  best  cane-sugar,  at  least  one- eighth  of  the  sugar  may  frequently 
become  converted  into  glucose  by  simple  keeping.  Consequently 
it  is  not  easy  to  detect  with  certainty  the  fraudulent  use  of  starch- 
sugar  by  the  reagents  for  glucose. 

He  suggests,  however,  that  such  a  substitution  may  be  re- 
cognised by  the  presence  in  the  syrup  of  an  undue  quantity  of 
sulphate  of  lime.  Starch-sugar  is  prepared  by  the  action  of  sul- 
phuric acid,  which  is  afterwards  neutralised  by  chalk ;  and  as 
sulphate  of  lime  is  not  absolutely  insoluble,  this  salt  is  present  to  a 
very  appreciable  extent  in  the  sugar.  By  the  addition  of  chloride 
of  barium  and  oxalate  of  ammonia  to  the  diluted  syrup,  the  presence 
of  sulphate  of  lime  might  be  easily  recognised. 

The  juices  of  currants,  cherries,  raspberries,  etc.,  contain  salts  of 
lime,  but  do  not  contain  sulphates,  consequently  the  presence  of 
starch-sugar  in  the  syrups  of  these  fruits  would  be  indicated  by  the 
formation  of  a  precipitate  with  chloride  of  barium. 

New  Test  Solution  for  Sugar.  J.  Loewe.  (Zeitschrift  filr 
anahjtische  Chemie,  1870,  20.)  The  author  recommends  the  use  of 
glycerin  in  place  of  tartaric  acid  for  the  preparation  of  an  alkaline 
copper  solution  for  the  detection  of  sugar.  Glycerin  entirely  pre- 
vents the  precipitation  of  oxide  of  copper,  and  the  solution  prepared 
with  it  has  the  advantage  of  being  less  liable  to  alteration  when 
kept  than  the  -tartaric  solution  is. 

To  prepare  a  test  liquid  of  this  kind  IG  grammes  of  sulphate  of 
copper  should  be  dissolved  in  64  c.c.  of  water ;  to  this  solution  is 
gradually  added  80  c.c.  of  soda  solution  (1'34  sp.  gr.),  then  6  or 
8  grammes  of  glycerin,  which  redissolves  the  hydrated  oxide  of  copper 
that  had  been  precipitated. 

This  liquid  should  not  become  turbid  when  diluted  with  two- 
thirds  of  bulk  of  water,  nor  when  boiled. 

The  copper  solution  may  also  be  prepared  by  dissolving  hydrated 
oxide  of  copper  in  a  mixture  of  glycerin  and  caustic  soda.     The 
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hydrated  oxide  is  best  obtained  by  adding  soda  solntion  to  an  ammo- 
niacal  solution  of  sulphate  of  copper,  washing  the  precipitate  and 
drying  over  oil  of  vitriol. 

For  6  grammes  of  this  hydrated  oxide  there  should  be  6  or  8 
grammes  of  glycerin,  60  grammes  of  water,  and  56  grammes  of  soda 
solution  of  the  strength  above  mentioned.  This  mixture  is  then 
diluted  as  may  be  requisite.  The  author  prefers  this  solution  to  the 
other.     It  does  not  become  turbid  with  alcohol. 

The  solutions  will  not  bear  considerable  dilution  without  deposit- 
ing hydrated  oxide  of  copper,  but  this  may  be  prevented  by  in- 
creasing the  proportion  of  glycerin  or  of  soda. 

New  Method  of  Determining  &rape-Sugar.  Carl  Knapp. 
(Annal.  Gliem.  Pharm.,  and  Pharm..  Journ.,  3rd  series  i.,  301.)  Pro- 
fessor Liebig  has  mentioned  the  fact  that  the  addition  of  prussic 
acid  to  a  mixture  of  yeast-water  with  a  solution  of  cane-sugar  does 
not  prevent  the  conversion  of  cane-sugar  into  grape-sugar  by  the 
organic  substance  in  the  yeast-water.  After  saturating  such  a 
mixture  with  oxide  of  mercury,  adding  caustic  soda,  and  heating 
the  liquid  to  boiling,  a  precipitate  of  metallic  mercury  is  formed, 
but  no  such  precipitate  is  formed  under  the  same  conditions  in  a 
solution  of  cane-sugar  mixed  with  an  alkaline  solution  of  cyanide  of 
mercury. 

Further  experiments  showed  that  an  alkaline  solution  of  cyanide 
of  mercury  is  completely  reduced  to  metallic  mercury  by  grape-sugar; 
and  at  the  suggestion  of  Professor  Liebig,  the  author  of  the  paper 
undertook  to  apply  this  reaction  for  the  determination  of  grape- 
sugar.  He  now  gives,  as  the  result  of  his  inquiry,  the  following 
method  : — 

A  solution  is  made  by  dissolving  10  grammes  pure  dry  cyanide 
of  mercury  in  water,  adding  100  c.c.  caustic  soda  solution  of  1-145 
sp.  gr.  and  diluting  to  1000  c.c. 

For  determining  the  value  of  this  solution,  commercial  grape- 
sugar  was  first  dried  at  100  C,  then  boiled  with  absolute  alcohol 
till  a  saturated  solution  was  obtained ;  the  crystals  which  separated 
on  cooling  this  solution  were  taken  for  use. 

A  series  of  experiments  showed  that  400  milligrammes  of  cyanide 
of  mercury  are  decomposed  by  100  milligrammes  of  anhydrous  grape- 
sugar,  on  boiling  them  together  in  an  alkaline  solution. 

The  sugar  determination  by  this  method  is  conducted  just  as  in 
the  Fehling  test :  40  c.c.  of  the  cyanide  solution  is  heated  to  boiling 
in  a  porcelain  dish,  and  the  sugar  solution,  containing  about  0'5  per 
cent.,    added   until   the   whole  of  the  mercury   is  reduced.      The 
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quantity  of  sugar  solution  required  for  effecting  tliis  reduction  will 
contain  100  milligrammes  of  grape-sugar. 

On  adding  the  sugar  solution  to  the  boiling  alkaline  liquid,  a  tur- 
bidity is  at  once  produced,  but  this  disappears  again  towards  the 
end  of  the  operation,  and  the  liquid  becomes  slightly  yellowish. 

In  order  to  judge  of  the  progress  of  the  operation,  a  drop  of  the 
liquid  is  from  time  to  time  placed  on  fine  Swedish  filter-paper  laid 
over  a  beaker  containing  a  little  strong  sulphide  of  ammonium.  So 
long  as  any  cyanide  of  mercury  remains  undecomposed  in  the  liquid, 
a  brown  spot  is  thus  produced  upon  the  paper,  and  the  end  of  the 
reaction  is  indicated  when  such  a  spot  is  no  longer  produced  in  this 
way.  This  point  may  be  ascertained  much  more  sharply  by  holding 
a  drop  of  sulphide  of  ammonium  on  a  glass  rod  immediately  over 
the  paper  moistened  with  a  drop  of  the  liquid  being  operated  on. 

At  first  the  entire  spot  becomes  brown,  but  when  the  reaction  is 
nearly  terminated,  only  a  pale  brown  ring  appears  round  the  edge 
of  the  spot;  afterwards  that  is  to  be  recognised  only  when  the  paper 
is  held  up  to  the  light ;  and  at  last  the  spot  remains  quite  unaltered. 
With  some  practice,  3  half  per  cent,  solution  of  grape-sugar  can  be 
titrated  up  to  '1  c.c. 

If  at  the  end  of  the  reaction  the  spot  be  allowed  to  dry  on  the 
paper,  a  pale  brown  ring  of  sulphide  of  mercury  always  makes  its 
appearance,  inasmuch  as  the  solution  always  contains  a  trace  of 
grape-sugar  and  a  trace  of  cyanide  of  mercury,  either  of  which  is  to 
bo  removed  only  by  an  excess  of  the  other  substance.  This  cir- 
cumstance, however,  does  not  interfere  with  the  delicacy  of  the 
test,  provided  the  colouration  of  the  fresh  spot  be  taken  as  the  indica- 
tion when  the  reaction  is  completed. 

From  a  large  n amber  of  experiments  in  which  this  method  was 
adopted  and  compared  with  Fehling's  test,  the  author  has  convinced 
himself  that  it  is  not  inferior  to  the  latter  in  accuracy,  and  though 
the  results  it  furnishes  are  not  better  than  those  obtained  by  Fehling's 
method,  there  is  an  advantage  in  the  new  method  requiring  less 
time  for  making  a  determination,  and  a  further  advantage  in  the 
fact  that  the  reduction  of  cyanide  of  mercury  is  not  affected  by 
foreign  substances,  such  as  alkaloids,  which  in  some  cases  interfere 
with  the  colour  of  the  suboxide  of  copper  precipitate.  But  perhaps 
the  chief  advantage  of  the  new  method  lies  in  the  easy  preparation 
of  the  standard  solution,  and  its  capability  of  being  kept  without 
alteration. 

Contributions  to  the  Knowledge  of  some  Sugars  (Glucose,  Cane- 
Sngar,  Levulose,    Sorbin,    Phloroghicin).    H.   lllasiwetz  and  J. 
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Habermann.  (Ann.  der  Ghim.  u.  Pharm.,  1870.)  Some  years 
ago  one  of  the  authors  obtained,  by  treating  milk-sugar  in  water  with 
bromine,  and  subsequently  with  silver  oxide,  an  acid  of  the  composi- 
tion Cg  Hjo  Og.  It  was  to  be  expected  that  other  kinds  of  sugar 
would  yield  analogous  derivatives,  and  it  appeared  especially  inter- 
esting to  learn  whether  there  existed  any  difference  in  this  respect 
between  the  fermentable  and  the  non-fermentable  sugars.  The 
authors  have  accordingly  submitted  representatives  of  each  of  the 
two  classes  to  the  above-mentioned  treatment,  varying  it  only  by 
substituting  chlorine  for  bromine. 

I.  Grape-sugar.  It  gives  an  acid  of  the  constitution  Cg  Hja  O7, 
termed  by  the  author  gluconic  acid.  It  is  an  almost  colourless 
syrup,  of  a  strong,  pleasant  acid  taste,  insoluble  in  strong  spirit  of 
wine,  not  precipitable  from  its  watery  solutions  by  metallic  salts,  and 
incapable  of  reducing  Fehling's  copper  solution. 

II.  Gane-sugar  gave  an  acid  identical  with  gluconic  acid. 

III.  Sorbin.  The  product  of  oxidation  by  means  of  chlorine 
and  water  was  gly collie  acid. 

ly.  Lcevulose  yielded,  like  the  preceding  sugar,  glycollic  acid. 

Y.  Glycerin.  It  has  by  Barth  already  been  observed,  that  under 
the  influence  of  a  halogen,  glycerin  in  the  presence  of  water  is 
transformed  into  glyceric  acid.  Hlasiwetz  and  Habermann  found 
this  confirmed,  but  they  obtained  at  the  same  time  a  body  soluble 
in  ether,  which  they  suppose  to  be  dichlorglycerin,  C3  Hg  CI2  O3. 

VI.  FJiloroghidn.  The  product  of  oxidation  in  this  case  was 
dichloracetic  acid. 

Of  the  lengthy  conclusions  the  authors  draw  from  the  results  of 
their  experiments,  the  following  important  deduction  is  to  be  men- 
tioned :  the  fermentable  sugars  yield  by  the  above  described  treat- 
ment an  acid  which  contains  the  same  number  of  carbon  atoms  as 
the  respective  sugars ;  whilst  the  sugars,  difficult  or  wholly  incapable 
of  fermentation,  are  transformed  into  acids  poorer  in  carbon. 

Artificial  Production  of  Dulcite.  G.  Bouchardat.  {Gomptes 
Rendus,  Ixxiii.  199.)  By  treating  inverted  milk-sugar  with  sodium 
amalgam  (containing  2*5  per  cent,  of  sodium)  the  author  has  obtained 
a  substance,  Cg  H14  Og,  solid,  crystalline,  not  capable  of  fermentation, 
fusing  at  187°,  difficultly  soluble  in  strong  alcohol  and  in  cold  water. 
This  body  therefore  appears  to  be  identical  with  the  dulcite  obtained 
from  Madagascar  manna,  and  the  substance  found  in  the  juice  of 
the  Metampyrum  nemorosum. 

The  Artificial  Preparation  of  Mannite.  Hirsh.  (Froc.  Amer. 
Fharm.  Ass.,  1870, 128.)    The  investigation  of  this  subject  was  under- 
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taken  by  the  anthor,  Josepli  H.  Hirsh,  of  Chicago,  in  answer  to  the 
following  query  issued  by  the  American  Pharmaceutical  Association — 
"  Can  mannite  be  prepared  artificially  ?  and  if  so,  how  ?  And  has  it 
the  same  physiological  properties?"  The  result  has  been  but  a 
partial  success,  in  so  far  as  the  author  could  not  in  every  instance 
obtain  a  product  of  exactly  the  same  composition  from  the  commercial 
glucose  which  formed  the  raw  material.  Trials  with  pure  grape- 
sugar  invariably  failed  to  produce  that  peculiar  nauseous  principle 
characteristic  of  manna.  The  following  is  an  outline  of  his  ex- 
periments : — 

Glucose  was  made  in  the  usual  manner  from  starch,  leaving 
about  10  per  cent,  of  dextrine  still  undecomposed,  but  the  solution 
was  not  concentrated  beyond  15°  Beaume.  To  this  liquor  was 
added  5  per  cent,  of  wheat  flour,  5  of  molasses,  and  as  much  of 
common  malt  vinegar,  when  the  mass  was  at  a  temperature  of  100° 
F.  In  twenty-four  hours  a  lively  fermentation  had  set  in,  which 
continued  for  three  days,  when  the  liquid  was  concentrated ;  it 
possessed  the  peculiar  nauseous  taste  and  odour  of  manna.  Digested 
with  alcohol,  mannite  dissolved,  crystallising  upon  evaporation  of 
the  alcohol,  while  dextrine  and  other  impurities  remained  behind 
undissolved. 

The  peculiar  nauseous  principle  appears  to  be  partly  decomposed 
matter,  undergoing  a  gradual  change  into  humus.  Whoever  has 
been  in  a  viflegar  factory,  badly  conducted,  where  poor  ventilation 
produces  an  incomplete  oxidation  of  the  alcohol,  must  at  once  be 
struck  by  the  resemblance  of  this  odour  to  that  of  manna.  It 
was  this  experience  which  led  the  author  to  a  trial  of  the  fore- 
going method  of  operating ;  the  gluten  of  the  wheat  flour,  forming 
together  with  the  vinegar  an  excellent  ferment  of  putridity,  which 
not  only  produces  the  nauseous  humus  like  parts  existing  in  manna, 
but  also  the  molecular  change  of  cane  or  grape  sugar  whicli  con- 
verts it  into  mannite. 

This  artificial  manna,  in  its  action  as  a  laxative,  equals  the  true 
manna.  The  author  reserves  for  a  future  communication  an  account 
of  the  elementary  analysis  of  the  mannite  produced  from  this  source. 

[Although  the  query  of  the  American  Pharmaceutical  Associa- 
tion appears  to  relate  only  to  mamiitey  the  author  has  apparently 
sought  tr)  obtain  also  an  artificial  manna. — Ed.] 

Glycyrrhizin.  Joseph  M.  Hirsh.  (Froc.  Amer.  Pharm.  Asa.y 
1870,  133.)  Th(;  mode  of  preparing  glycyrrhizin,  mentioned  in  the 
last  Dispeusat^^ry,  by  precipitating  it  from  a  cold  infusion,  was  found 
highly  impracticable,  on  acooont  of   the  slight  solubility  of  the 
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glycyrrliizin  in  cold  water.  Berzelius's  method  of  preparing  it  from 
sulphate  of  glycyrrliizin  gave  but  a  dark-coloured  product,  difficult 
to  purify,  while  Vogel's  method  pf  preparing  a  plumbate  of  glycyr- 
rhizin,  and  subsequent  decomposition  with  hydric  sulphuret,  is 
rather  laborious.  The  best  practical  process  appeared  to  be  the 
preparation  from  an  infusion  made  with  h oiling  water  of  acetate  of 
glycyrrhizin,  which  upon  evaporation  to  dryness  is  dissolved  in 
alcohol,  when  the  acetic  acid  is  neutralised  with  soda,  the  new 
salt  crystallising  out,  while  the  glycyrrhizin  remains  in  solution. 
Another  method,  giving  good  results,  was  found  to  be  the  preparation 
of  an  alcoholic  extract  by  percolation,  which  was  heated  to  the  boil- 
ing-point, filtered,  and  evaporated  nearly  to  dryness,  redissolved  in 
alcohol,  from  which  solution  it  remained  behind  almost  pure  upon 
evaporation. 

Experimenting  with  this  product  in  regard  to  its  relation  to 
masking  bitterness,  the  author  found  one  part  to  cover  the  bitter 
taste  of  fou^  parts  of  Epsom  salts,  a  slight  addition  of  the  latter 
being  plainly  perceptible,  although  by  no  means  so  disagreeable  as 
when  tasted  alone.  Of  an  alcoholic  extract  of  cofiee,  an  amount  repre- 
senting twenty  parts  of  cofiee  lost  its  bitter  taste  upon  the  addition 
of  the  glycyrrhizin.  A  number  of  other  experiments  of  similar 
kind  were  made,  but  the  author  expresses  his  doubts  about  the 
mathematical  reliability  of  results  arrived  at  by  taste  alone,  and 
confines,  therefore,  his  remarks  to  the  modus  opei^ndi  of  the 
glycyrrhizin. 

Taste  being  an  efi'ect  upon  the  nerves  of  sensation  (of  taste),  the 
change  of  taste  can  be  produced  either  by  a  chemical  change  of 
a  substance,  or  by  a  peculiar  local  afi'ection  of  the  nerves  of  taste. 
The  first  case,  as  might  have  been  anticipated,  with  Epsom  salts, 
does  not  occur,  the  glycyrrhizin  not  afiecting  the  sulphate  of  mag- 
nesia in  any  way. 

The  second  supposition  then  assumes  that  the  nerves  are  rendered 
insensible  to  the  bitter  taste.  This  may  be  done  by  an  organic 
change  of  nerve  matter,  or  the  interposition  of  a  foreign  body  be- 
tween the  nerves  and  the  bitter  substance.  The  latter  explanation 
seems  to  give  a  true  solution  of  the  problem.  When  glycyrrhizin 
or  liquorice  dissolves  upon  the  tongue,  the  latter  soon  becomes 
furred  or  coated ;  this  coat  being  a  coagulum  of  the  albumen  of  the 
saliva  with  the  glycyrrhizin.  A  few  tests  convinced  the  author 
that  even  a  weak  solution  of  albumen  coagulates  readily  with 
glycyrrhizin,  and  he  took  the  artificial  coating  of  the  nerves  pro- 
duced by  the  albuminous  coagulum  of  glycyrrhizin  to  be  the  true 


PHAEMACEUTICAL   CHEMISTRY.  219 

cause  of  its  masking  bitterness.  If  this  was  true,  other  substances, 
which  readily  coagulate  albumen,  should  produce  the  same  result. 

With  this  idea  he  tried  a  solution  of  carbolic  acid  with  various 
bitter  substances,  and  in  each  case  the  bitterness  was  annihilated  if 
the  quantity  of  carbolic  solution  was  sufficient.  But  while  glycyr- 
rhizin  and  its  compounds  are  sweet,  this  is  not  the  case  with  carbolic 
acid,  the  taste  of  which  replaced  that  of  the  bitter  substance  with 
which  it  was  mixed,  this  taste  being  in  itself  not  agreeable.  To 
remedy  this  evil,  carbolate  of  glycerin  was  tried  with  marked  suc- 
cess. Epsom  salts,  coffee,  absinthe,  etc.,  lost  their  bitter  taste  when 
mixed  with  a  sufficiency  of  carbolic  glycerin. 

Preparation  of  Collodion.  Guichard.  (Journ.  dePJiarm.,4it}i series, 
xii.  290.)  The  author  finds  it  extremely  difficult  to  convert  cotton 
wool  into  pyroxylin,  which  shall  be  perfectly  soluble ;  he  therefore  re- 
commends the  use  of  white  filtering  paper  which  has  been  washed  in 
dilute  hydrochloric  acid.     The  following  is  the  process  he  adopts : — 

Sulphuric  acid,  1-82 1400  grm. 

Nitric  acid,  1-.S7 700     „ 

Paper  cut  in  small  squares 70     „ 

The  paper  is  introduced  into  the  mixed  acids  sheet  by  sheet,  and 
allowed  to  remain  about  three  hours  at  the  ordinary  temperature. 
To  avoid  any  energetic  action  the  vessel  containing  the  ingredients 
should  be  surrounded  by  water.  The  paper  is  afterwards  washed 
in  a  very  large  quantity  of  cold  water  and  dried.  It  dissolves  com- 
pletely and  immediately  in  the  mixture  of  alcohol  and  ether,  forming 
a  collodion,  which  gives  a  homogeneous  and  contractile  membrane. 

The  author  considers  that  good  collodion  should  always  give  a 
residue  of  7'5  per  cent.  He  recommends  the  use  of  medicated 
collodions  as  plasters,  and  gives  the  following  formula  for  the  pre- 
paration of  a  thapsia  collodion,  which  may  bo  employed  as  a 
substitute  for  the  thapsia  plaster  of  the  French  Code  : — 

Alcohol 8-5 

Ether 11-5 

Pyroxylin  paper       1-0 

Reain  of  Thapsia 10*0 

This  preparation  is  spread  with  a  brush  upon  a  piece  of  plaster  at 
the  moment  it  is  wanted. 

Xylonite.  D.  Spill.  (Pharm.  Jowm.,  8rd  series,  i.,  565.)  The 
name  "  xylonite"  is  taken  from  the  Greek  word  xulon^  "wood;"  and 
the  material  upon  which  this  name  has  been  bestowed  is  derived  from 
woody  fibre,  cotton  waste,  flax,  old  rags,  etc.     These,  after  thorough 
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cleansing,  are  converted,  by  the  action  of  nitric  and  sulphuric  acids, 
into  a  rough  form  of  xyloidine,  and  subsequently  dissolved  into  a 
species  of  collodion.  After  drying  and  hardening,  this  forms  a 
material  admitting  of  many  useful  applications  in  the  arts.  The 
solvents  employed  for  ordinary  collodion  are,  of  course,  too  expen- 
sive to  admit  of  their  use  in  this  manufacture.  Those  employed  are 
of  two  kinds,  fixed  and  volatile.  The  fixed  solvents  are  oil  and 
camphor,  such  as  linseed,  castor  oil,  and  other  vegetable  oils.  The 
volatile  solvents  are  wood  spirit,  mineral  naphtha,  etc.  By  suit- 
able means  the  crude  xyloidine  is  incorporated  with  these  solvents 
into  a  smooth,  homogeneous  paste ;  and  by  varying  the  proportions 
of  the  ingredients,  the  condition  of  xylonite  may  be  varied  from 
the  flexibility  of  morocco  leather  to  the  hardness  of  ivory  or 
stone.  It  may  be  made  into  sheets  suitable  for  the  windows  of  a 
photographer's  dark  room,  in  which  state  it  is  flexible,  durable,  and 
light. 

It  may  also  be  used  for  waterproofing,  or  it  may  be  made  into  a 
substitute  for  ivory,  bone,  wood,  marble,  etc. 

Detection  of  Acetone  in  the  Methylated  Spirit  of  Commerce. 
J.  E.  Reynolds.  (Proc.  Boy.  Soc,  xix.,  440.)  In  a  paper  "  On  a 
new  group  of  Mercurial  Colloids  and  certain  fatty  Ketones,"  by  Dr. 
J.  E.  Reynolds,  read  before  the  Royal  Society,  April  24,  1871,  the 
author  writes  as  follows  regarding  the  means  of  detecting  methy- 
lated spirit : — 

Since  acetone  is,  according  to  my  experience,  invariably  present 
in  the  wood- spirit  of  commerce,  the  reaction  with  mercuric  oxide  in 
presence  of  potassium  hydrate,  already  described,  becomes  virtually 
a  test  for  the  presence  of  pyroxilic  spirit  in  any  mixture.  The 
"  methylated  spirit "  of  commerce  is  such  a  mixture,  and  the  acetone 
present  in  it  can  be  detected  with  great  facility  in  the  following 
way : — Take  200  c.c.  of  the  spirit,  and  rapidly  distil  ofi"  50  c.c. ; 
dilute  the  distillate  with  an  equal  volume  of  water,  and  slightly 
warm  with  addition  of  a  few  c.c.  of  solution  of  potassium  hy- 
drate. On  cautious  addition  of  mercuric  chloride,  the  oxide  first 
thrown  down  is  speedily  redissolved :  excess  of  the  mercuric 
salt  must  be  carefully  avoided.  The  alkaline  liquid  should  be 
filtered  clear,  much  of  the  alcohol  allowed  to  evaporate  slowly,  and 
the  residue  then  divided  in  two  portions.  One  part  is  to  be  violently 
boiled  for  a  few  minutes :  a  yellowish- white  gelatinous  precipitate 
will  suddenly  make  its  appearance,  if  the  acetone  compound  be 
present.  In  the  second  portion,  dilute  acetic  acid,  when  added  in 
^Hght  excess,  should  produce  a  bulky,  white,  gelatinous  precipitate, 
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containing,  when  washed  and  completely  dried,  between  78  and  79 
per  cent,  of  mercury. 

Accident  in  Distilling  Ether.  In  the  Journal  de  Pharmacies  4th 
series,  xii.,  57,  M.  Regnauld  notices  the  following  accident,  whereby 
M.  Adrian  nearly  lost  his  life.  M.  Adrian  was  working  in  his  labora- 
tory, at  Conrbevoie,  when  his  assistant  quitted,  for  a  few  minutes, 
an  alembic  where  he  was  distilling  ether  by  steam  heat.  Some 
moments  after  he  had  left  M.  Adrian  observed  that  the  flow  of  ether 
was  too  rapid,  and  approached  the  still  to  moderate  the  force  of 
steam.  He  held  his  hand  on  the  key  of  the  stop-cock,  when  all  at 
once,  in  the  middle  of  the  laboratory,  he  saw  a  flame,  which  directed 
itself  towards  the  condensing  vessel.  The  ether  took  fire  and  broke 
the  vessel,  the  contents  burst  over  the  still,  which  boiled  over  and 
threw  some  inflamed  ether  over  M.  Adrian.  During  the  con- 
flagration which  ensued  he  tried  to  open  a  door  situated  near  the 
apparatus,  but  failed,  and  was  constrained  to  traverse  the  flames 
which  hemmed  him  in,  to  reach  an  open  door  beyond.  During  this 
perilous  act  his  clothing  ignited,  but  his  presence  of  mind  served 
him  to  jump  into  a  tub  of  water,  which  probably  saved  him  from 
death.  After  a  period  of  great  suffering,  during  which  his  friends 
feared  grave  cerebral  complications,  he  had  recovered  sufficiently  to  be 
out  of  danger,  and  to  give  the  foregoing  account  of  the  accident. 
M.  Regnauld  asks  how  an  accident  of  this  nature  could  occur  in  the 
laboratory  of  so  prudent  and  slsiilful  an  operator  as  M.  Adrian,  so 
thoroughly  acquainted  with  the  properties  and  danger  of  ether? 
There  was  no  lamp  in  the  laboratory  and  the  heat  was  applied  by 
steam.  Probably  the  accident  occurred  by  the  current  of  ether 
vapour,  from  neglected  refrigeration,  traversing  the  floor  of  the 
room  through  the  open  door  to  some  source  of  ignition,  and  then 
retracing  its  path  to  the  still.  The  density  of  ether  vapour  will 
admit  of  this  theory,  and  the  open  door  would  naturally  bo  the 
direction  of  the  current  in  a  heated  room. 

On  Chloride  of  Ferro-ethylene.  J.  Kachler.  (Zaitschr.  f. 
Chim.f  vi.,  58.)  On  heating  an  ethereal  solution  of  iron  chloride 
in  a  sealed  tube  for  several  hours  to  a  temperature  of  140**  to 
150"  C,  the  liquid  changes  its  colour  to  greyish  green,  and  contains 
g^yish  white  thin  needles,  whilst  the  sides  of  the  glass  tube  arc 
covered  with  a  crust  of  the  same  substance.  The  same  combina- 
tion can  be  obtained  easier  and  better  if  to  the  ethereal  solution  of 
chloride  of  iron  some  phosphorus,  dissolved  in  carbon  })isulphido,  is 
added.  In  this  latter  case,  it  is  sufficient  to  heat  the  tubes  merely  in 
the  water-bath  for  from  six  to  eight  hours.  The  liquid,  which  then  has 
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turned  to  a  light  green  colour,  contains  now  a  considerable  quantity 
of  colourless  prisms,  or  flat  longish  plates.  On  opening  the  tubes, 
no  gas  is  noticed  to  escape.  The  solution  of  iron  chloride  taken  for 
the  experiment  contained  5  grammes  in  60  grammes  of  ordinary- 
ether.  For  each  10  c.c.  of  this  solution  1  gramme  of  phosphorus 
in  3  c.c.  of  carbon  bisulphide  was  added.  The  crystals  were  washed 
into  a  beaker,  separated  from  the  liquid  by  decantation,  washed  first 
with  hot  carbon  bisulphide,  then  with  perfectly  anhydrous  ether, 
and  dried  between  blotting  paper  and  subsequent  exposure  to  the 
free  air.  They  appear  colourless,  without  lustre,  brittle,  and 
easily  soluble  in  water.  The  freshly-prepared  aqueous  solution 
shows  all  the  reactions  of  protoxide  of  iron,  and  oxidises  just  as 
easily  as  iron  protochloride.  The  crystals  contain  water,  which 
they  lose  at  100°,  whereby  they  turn  yellow.  Their  constitution  is 
expressed  by  the  formula :  Cg  H4.  Fcg  CI2  +  2  Hg  0.  If  the  ether 
employed  in  the  reaction  is  completely  anhydrous,  no  crystals  are 
obtained.  An  attempt  to  substitute  alcohol  for  ether  gave  a  nega- 
tive result. 

Ethylate  of  Potassium:  a  new  Caustic.  B.  W.  Richardson. 
(Fharm.  Journ.,  3rd  series,  i.,  362.)  '.  The  ethylates  are  crystalline 
substances,  in  which  one  atom  of  hydrogen  of  absolute  alcohol  is 
substituted  by  one  of  potassium  or  of  sodium.  Brought  into  contact 
with  the  body,  the  ethylates  at  first  produce  no  action,  but  as  they 
pick  up  water  from  the  tissues,  they  are  decomposed,  the  potassium 
or  sodium  is  oxidised,  yielding  caustic  potassa  or  soda  in  the  fresh 
state,  while  alcohol  is  reformed  from  the  recombination  of  hydrogen 
derived  from  the  water.  Dr.  Richardson  proposes  the  employment 
of  these  ethylates  as  caustics.  He  believes  they  will  be  found  to  be 
the  most  effective  and  manageable  of  all  caustics ;  and  that  in 
cases  of  cancer,  when  it  is  desirable  to  destroy  structure  without 
resorting  to  the  knife,  and  in  cases  of  naevus  and  other  simple 
growths,  they  will  be  of  essential  service.  The  ethylates  can  be  held 
in  solution  with  alcohol  in  various  degrees  of  strength  ;  the  solution 
can  be  applied  with  a  glass  brush  or  injected  by  the  needle,  and  a 
slow  or  quick  effect  can  be  insured,  according  to  the  wish  of  the 
operator.     The  ethylate  of  potassium  is  the  most  active  agent. 

Triethylic  Ether,  B.  W.  Richardson.  {Fharm.  Joum.,  3rd 
series,  i.,  362.)  When  the  ethylate  of  sodium  is  acted  upon  by 
chloroform,  the  chemical  action  which  takes  place  is  very  fierce, 
and  great  care  is  required  to  secure  a  fair  product.  The  chlo- 
rine of  the  chloroform  combines  with  the  sodium  of  the  ethylate 
to  form  chloride  of  sodium,  and  triethylic  ether  remains.     As  chlo- 
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roform  contains  three  atoms  of  chlorine,  each  single  part  o£  chloro- 
form decomposes  three  parts  of  ethylate  of  sodium.  Thus : — 
3  (C2  H5  Na  0),  ethylate  of  sodium;  C  H  Clg,  chloroform  =  3  Na  CI, 
chloride  of  sodium,  and  C7  H^q  O3,  triethylic  ether. 

The  ether  is  a  heavy,  aromatic,  ethereal  fluid,  having  a  vapour 
density  of  74,  a  specific  gravity  of  "896,  and  a  boiling  point  of 
145°  C,  297°  F.  It  acts  much  like  alcohol  physiologically.  Dr. 
Richardson  has  lately  used  it  as  a  men  strum  of  ethylic  ether  for 
general  anaesthesia.  The  ethylic  ether  carries  over  with  it,  in  evapo- 
ration, sufficient  of  the  heavier  ether  to  form  a  compound  vapour 
which  is  very  pleasant  to  breathe  and  equable  in  action.  He  has 
administered  this  compound  twice  for  operations  on  the  eye, — 
once  while  Mr,  Brudenel  Carter  operated  for  strabismus,  and  once 
while  Mr.  Walker,  of  Liverpool,  operated  for  cataract.  The  anass- 
thesia  in  both  cases  was  perfect.  The  ether  also  forms  an  excellent 
mixture  with  bichloride  of  methylene  ;  and  if  mixtures  of  ansesthetic 
substances  were  satisfactory  scientific  applications,  it  might  be 
brought  into  extensive  use.  Dr.  Richardson  accepts  it,  however, 
rather  as  an  index  of  the  way  than  of  a  resting-place.  He  looks  for 
a  simple  ether  which  shall  have  the  full  and  safe  qualities  of  the 
mixture,  together  with  perfect  stability.  There  is,  in  truth,  already 
another  ether,  called  trimethylic,  made  by  acting  on  methylate  of 
sodium,  C  H3  Na  0,  with  chloroform  :  the  product  being  3  (Na  CI), 
common  salt,  and  C4  Hjo  O3,  trimethylic  ether.  But  this  ether,  which 
has  a  vapour  density  of  53,  and  a  high  boiling-point,  is  not  quite, 
though  it  approaches,  the  substance  required. 

Nitrite  of  AmyL  F.  A.  Bursell.  (New  Torh  Med.  Gazette, 
June,  1870.)  Guthrie,  who  investigated  the  properties  of  the  nitrite 
of  amyl  after  the  discovery  of  it  by  Balard,  proposed  it  as  a  resusci- 
tative  in  drowning,  suffocation,  and  protracted  fainting.  It  would 
seem  worthy  of  a  trial  in  the  threatened  syncope  from  chloroform  ; 
since  the  inhalation  of  but  a  few  drops  is  followed  by  marked  acce- 
leration of  the  heart  and  flushing  of  the  face.  The  writer  poured 
about  eight  drops  upon  a  towel,  and,  as  an  experiment,  snuffed  it  two 
or  three  times,  when  immediately  the  radial  pulse  became  accelerated, 
the  heart  throbbed  with  much  force,  and  the  pulsation  of  the  cranial 
vessels  became  almost  painful.  At  the  same  tame  there  was  a  decided 
tingling  of  the  oars.  The  symptoms  lasted  bnt  a  few  moments  ;  the 
tingling  remained  after  the  circulation  had  become  quiet. . 

This  agent  has  been  used  succesfnlly  in  England  by  Dr.  Brnnton 
and  Dr.  Anstie  for  the  purpose  of  alleviating  the  spasm  of  angina 
pectoris. 
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Nitrite  of  Amyl.  B.  W.  Richardson.  (Pharm.  Jcmm.,  3rd 
series,  i.,  862.)  Dr.  Richardson,  in  the  course  of  one  of  his  lectures, 
made  the  following  observations  on  the  action  of  this  new  medicinal 
agent : — 

The  physiological  action  of  nitrite  of  amjl  is  directly  exerted  on 
the  ganglionic  nervous  tract ;  it  paralyses  so  that  the  nervous  sup- 
ply over  the  extreme  vascular  system  is  impaired ;  if  the  effect  be 
sustained,  the  muscular  system  generally  is  thrown  into  relaxation. 
The  observation  of  this  effect  of  the  nitrite  has  led  Dr.  Richardson 
to  suggest  it  primarily  as  a  remedy  for  excessive  spasmodic  action, 
— for  tetanus  specially, — and  it  has  been  applied  in  that  direction 
with  much  success.  Lately,  Mr.  Foster,  of  Huntingdon,  has  ad- 
ministered the  nitrite  with  complete  success  in  a  case  of  traumatic 
tetanus, — holding  the  convulsions  in  check  for  the  long  period  of 
nine  days.  The  nitrite  is  best  administrated  by  inhalation,  five 
minims  on  a  piece  of  folded  linen  or  handkerchief  being  the  dose 
for  an  adult.  It  will  act  if  given  by  the  mouth  ;  but  as  the  action 
is  very  energetic,  and  requires  to  be  kept  under  the  control  of  the 
administrator,  it  is  much  safer  administered  by  inhalation.  In 
tetanus,  the  periods  of  recurrence  of  the  spasmodic  attacks  should 
be  carefully  watched,  and,  when  the  paroxysm  is  threatened,  the 
inhalation  of  the  nitrite  should  commence,  so  as  to  subdue  the  spas- 
modic seizure.  The  agent  has  been  administered  also  with  success 
in  spasmodic  angina,  asthma,  and  colic. 

The  action  of  the  nitrite  is  curative  only  in  so  far  as  it  controls 
the  spasm, — that  is  to  say,  it  prevents  death,  and  so  leaves  time  for 
recovery.  Dr.  Richardson  has  observed  that  frogs  under  strychnine 
tetanus  are  immediately  relieved  of  spasm  by  nitrite  of  amyl,  and 
that,  with  great  care  in  keeping  the  animals  free  of  spasm,  they  can 
be  sustained  until  the  strychnine  is  removed  from  the  body,  when 
there  is  recovery :  in  this  explanation  he  defines  the  true  place  of 
the  nitrite  as  a  remedy.  In  tetanus,  the  administration  of  the  nitrite 
is  not  to  be  considered  as  displacing  other  rational  means  of  cure. 
On  the  contrary,  it  favours  other  means  :  it  enables  food  to  be  freely 
supplied,  it  gives  time  for  the  action  of  purgatives  and  diuretics,  or 
for  the  employment  of  the  hot-air  bath. 

Nitrite  of  Amyl.  C.  Umney.  {Pharm.  Journ.,  3rd  series,  i., 
422.)  The  author  states  that  true  nitrite  of  amyl  should  be  made  by 
passing  nitrous  acid  into  amylic  alcohol,  which  has  been  previously 
subjected  to  fractional  distillation  until  the  portion  retained  for  use 
has  a  boiling  point  of  132°  C.  A  nitrite  so  prepared,  when  deprived 
of  any  excess  of  acid  it  may  contain  by  rectification  over  fused 
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potassic  carbonate,  will  liave  a  boiling  point  of  98'*-99**  C.  The 
author  has  examined  several  specimens  of  this  compound  obtained 
in  commerce,  and  has  found  them  to  be  far  from  pure.  This  the 
author  attributes  to  their  having  been  prepared  from  crude  or  merely 
rectified  fousel  oil  without  any  previous  subjection  to  fractional  dis- 
tillation. 

Amy lo- Nitrous  Ether  (Nitrite  of  Amy!) .  J.  M.  Maisch,  (Amer. 
Journ.  PJiarm.,  xliii.,  146.)  The  author  considers  the  process 
for  preparing  this  substance  by  passing  nitrous  acid  into  amylic 
alcohol,  as  unnecessarily  complicated.  According  to  Hunge,  5Joz. 
of  amylic  alcohol  require  from  eight  to  nine  hours  before  becoming 
completely  saturated  with  the  nitrous  acid ;  volatile  products  are 
given  off,  and  the  residue  contains  nitrite  and  valerianate  of  amyl, 
besides  a  black  non- volatile  body,  crystals  of  nitrate  of  ammonia,  and 
probably  nitrate  of  amyl.  He  recommends  the  method  first  suggested 
by  Balard.  It  is  advisable  only  to  use  rectified  amylic  alcohol  which 
has  been  purified  by  Hirsch's  method,  *  with  solution  of  table  salt 
and  subsequent  distillation  with  water. 

The  purified  amylic  alcohol,  with  about  an  equal  bulk  of  nitric 
acid,  is  introduced  into  a  capacious  glass  retort,  and  a  moderate  heat 
is  applied  and  very  gradually  increased.  As  soon  as  the  mixture 
approaches  boiling,  the  fire  is  removed,  and  the  reaction  allowed  to 
continue.  If  the  application  of  the  heat  has  been  too  rapid  or  too 
long  continued,  considerable  frothing  occurs,  and  the  contents  of  the 
retort  are  apt  to  foam  over.  With  a  moderate  and  slowly  increased 
heat,  the  reaction  is  less  violent  and  the  temperature  rises  gradually 
after  the  removal  of  the  fire  and  the  beginning  of  boiling.  As  soon 
as  the  thermometer,  inserted  in  the  tubulus,  rises  above  100*'  C,  the 
receiver  is  changed,  the  distillate  now  becoming  more  and  more  mixed 
with  ethyl-amylic  ether  and  nitrate  of  amyl,  readily  perceived  by 
the  change  in  odour. 

The  distillate  obtained  below  100"  C.  is  agitated  with  an 
aqueous  solution  of  caustic  or  carbonate  of  potassa  to  remove  free 
acids,  and,  after  separation,  the  oily  liquid  is  introduced  into  a  clean 
retort  and  again  slowly  heated.  The  first  portion  coming  over 
contains  amylic  aldehyde.  When  the  very  slowly  increased  heat 
has  risen  to  96"  C.  the  receiver  is  again  changed  and  the  distillate 
now  collected  as  nitrite  of  amyl,  until  the  themiometcr  reaches 
100"  C,  when  the  distillation  is  stopped.  It  will  bo  observed  that 
the  process  for  the  preparation  of  this  compound,  consists  of  two 
distinct  operations  ;  first,  the  production  of  the  amylo-nitrous  ether, 
*  Amer.  Journ.  Pharm.,  18G2,  pp.  189-828. 
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and  secondly,  its  purification.  In  both  operations  the  very  gradual 
application  and  increase  of  heat  is  very  essential.  The  amount  of 
product  obtained  is  small. 

Redwood's  process  for  nitrous-ether  was  tried  for  the  production 
of  this  corresponding  amyl  compound,  but  the  action  was  uncontrol- 
lable. 

Nadler  has  recently  given  a  process  which  consists  in  distilling 
amylo-sulphate  of  potash  with  nitrate  of  potash. 

The  Preparation  of  Chloral.  E.  R.  Squibb.  {Troc.  Amer.  Pharm. 
-455.,  1870,  117.)  In  this  paper  the  author  gives  the  result  of  his 
practical  experience  in  the  manufacture  of  chloral.  He  writes  as 
follows : — Chloral  is  the  ultimate  product  of  the  action  of  chlorine 
on  alcohol,  as  its  name  implies,  the  first  syllables  of  the  two  words 
being  formed  into  the  name ;  "  chlor,"  the  first  syllable  of  chlorine,  and 
"  al,"  the  first  syllable  of  alcohol,  making  "  chloral."  When  chlorine 
gas  in  a  dry  state  is  passed  into  absolute  alcohol,  a  series  of  changes 
appears  to  take  place,  which  may  depend  on  the  abstraction  of  hydro- 
gen and  the  substitution  of  chlorine.  The  first  portions  of  chlorine 
gas  that  pass  into  absolute  alcohol  are  converted,  or  appear  to  be 
converted,  at  once  into  hydrochloric  acid,  and  that  hydrochloric  acid 
is  absorbed  by  the  remainder  of  the  alcohol,  and  reacts  with  it,  pro- 
ducing hydrochloric  ether.  The  second  step  in  the  reaction  is  to 
again  decompose  or  supersaturate  this  hydrochloric  ether  with 
chlorine,  and  then  hydrochloric  acid  escapes  ;  and  finally,  as  heat  is 
applied  in  the  process,  the  hydrochloric  ether  escapes,  and  a  substi- 
tution appears  to  take  place,  whereby  chlorine  is  substituted  for 
hydrogen  in  the  already-decomposed  alcohol.  This  is  but  a  rude 
outline  of  the  process.  Chloral  was  discovered  by  Liebig  in  1829  or 
1830,  although  the  paper  in  which  it  was  described  was  not  published 
until  about  1832  ;  therefore  it  is  commonly  stated  that  he  discovered 
it  in  1832,  which  is  incorrect.  Dumas  was  the  next  who  investigated 
it,  and  these  two  observers  investigated  it  as  a  table  specimen 
product. 

Last  year  Dr.  Otto  Liebreich,  in  his  physiological  investiga- 
tions regarding  the  group  of  ansesthetic  chemicals,  reasoned  back 
to  this  substance  the  known  efiects  of  chloroform,  and  tried  it  first 
upon  animals,  then  upon  patients.  At  first  he  supposed  it  was  an 
anaesthetic,  but  afterwards  modified  this  view,  and  now  I  believe 
regards  it  as  a  hypnotic,  and  in  some  cases,  an  anodyne.  The  appa- 
ratus for  making  chloral  consists,  first,  in  the  means  of  generating 
chlorine ;  second,  in  the  means  of  drying  the  chlorine ;  third,  in  the 
means  of  passing  it  into  absolute  alcohol  in  such  a  position  that  it 


PHARMACEUTICAL   CHEMISTRY.  227 

can  be  gradually  wanned.  The  process  requires  about  seventy-eight 
days  for  the  current  of  chlorine  to  be  passed  into  the  absolute 
alcohol,  and  I  believe  the  slower  the  current  passes  into  the  absolute 
alcohol  the  better ;  that  is  to  say,  the  longer  the  time  which  is  taken 
to  produce  the  chloral  the  better ;  I  think  there  is  less  waste  and 
more  chloral  obtained  for  the  same  quantity  of  alcohol.  It  is  a 
curio.us  circumstance  that  hydrate  of  chloral  is  produced  by  passing 
the  chlorine  into  absolute  alcohol,  and  this  shows  that  water  is  one 
of  the  results  of  the  decomposition  of  the  alcohol ;  yet  if  hydrated 
alcohol  be  used,  the  product  is  different.  I  have  tried  different 
degrees  of  strength  of  alcohol,  from  absolute  down  to  ninety-two 
per  cent.,  and  have  obtained  good  results  only  from  absolute  alcohol. 
Sixteen  gallons  of  such  alcohol,  in  seventy-eight  days,  with  the  use 
of  about  a  ton  and  a  quarter  of  mixture  of  binoxide  of  manganese 
and  common  salt,  and  about  the  same  quantity  of  sulphuric  acid, — 
the  16  gallons  of  absolute  alcohol  weighing  about  92  pounds, — 
yielded  about  160  pounds  of  crude  hydrate  of  chloral.  This  crude 
hydrate  of  chloral,  as  it  is  made  by  the  passage  of  the  chlorine  into 
the  alcohol,  is  contaminated  with  several  other  products  which  pass 
over  in  the  distillation,  and  cannot  be  separated  by  simple  distillation. 
It  is  necessary,  therefore,  to  apply  sulphuric  acid  in  the  purification 
of  the  chloral.  Concentrated  sulphuric  acid  is  shaken  with  the 
crude  hydrate  of  chloral,  and  the  dehydrated  chloral  is  then  distilled 
off  from  the  sulphuric  acid.  In  this  way  we  get  chloral  that  is  free 
from  water.  After  purifying  this  by  one  or  two  applications  of  sul- 
phuric acid,  then  the  stoechiometric  proportion  of  water  is  added, 
and  it  is  either  sublimed  or  crystallised.  In  connection  with  this 
hydrature  allow  me  to  go  back  to  the  name  of  chloral — not  hydrate 
of  chloral,  nor  chloral  hydrate.  It  seems  to  me  surplusage,  as  we 
do  not  in  our  language  commonly  call  hydrated  compounds  hydi'atos; 
that  is,  we  do  not  usually  recognise  the  presence  of  combined  water 
in  the  names  of  chemical  compounds.  We  do  not  say  hydrate  of 
sulphuric  acid,  or  hydrate  of  hydrochloric  acid,  and  in  this  case  wo 
shall  save  a  good  deal  of  nomenclature  that  is  useless  by  calling  it 
simply  chloral.  We  heard  yesterday,  that  the  boos  by  taking  a  little 
honey  from  each  flower  gathered  thirty  millions  of  pounds.  Every 
flower  and  every  bee  helps  to  make  the  aggregate.  A  certain  amount 
of  nervous  force  is  expended  on  every  word  we  utter,  and  if  we  save 
this  wT)rd  now  (and  now  is  the  time  to  start),  it  will  save  an  aggre- 
gate of  nervous  force  which,  in  the  future,  will  nnioimt  to  a  great 
many  lives.  I  do  not  believe  in  useless  language,  particularly  where 
it  can  so  well  be  avoided,  and,  therefore,  think  we  had  better  call 


228  TEAR-BOOK   OF   PHARMACT. 

this  from  the  beginning,  simply  chloral,  although  the  other  name  is 
pretty  generally  used.* 

The  difficulties  in  the  way  of  making  chloral  are  very  numerous. 
The  apparatus  I  have  now  at  work  is  about  the  tenth  modification 
from  the  first  one,  and  I  started  with  all  the  knowledge  on  the  sub- 
ject then  in  the  books.  The  liberation  of  chlorine  from  common 
salt  and  black  oxide  of  manganese  by  running  sulphuric  acid  into  it  is 
easy  enough,  but  unless  the  current  is  steady  the  result  is  imperfect 
and  there  can  be  no  good  or  definite  calculations  made  as  to  the  time 
or  the  quantity.  The  black  oxide  of  manganese  and  common  salt 
need  both  to  be  essayed  and  added  together  in  their  equivalent  pro- 
portion, and  then  the  calculated  amount  of  sulphuric  acid  in  any 
given  specimen  is  to  be  made  upon  its  specific  gravity,  and  the  acid 
can  only  be  added  to  the  mixture  by  calculation,  because,  if  added 
until  chlorine  ceases  to  be  eliminated  a  great  excess  will  be  used.  I 
mix  100  pounds  of  the  mixture  of  black  oxide  of  manganese  and 
common  salt  with  about  10  gallons  of  water  in  a  still,  and  then  run 
seven  gallons  of  60°  slowly  into  it,  using  "  pan  acid,"  1*562  specific 
gravity,  using  a  mechanical  stirrer,  and  heating  the  mixture.  In  this 
a  tolerably  uniform  current  of  chlorine  is  eliminated.  This  is  then 
conducted  to  the  drying  apparatus,  which  consists  of  a  three-neck 
Woulfe's  bottle,  with  a  long,  narrow  glass  percolator  ground  into 
the  middle  neck.  This  percolator  is  filled  with  pieces  of  broken 
glass  from  which  the  fine  particles  have  been  sifted  out,  and  into  the 
top  of  this  broken  glass,  concentrated  sulphuric  acid  is  supplied  from 
an  elevated  reservoir.  This  acid  percolates  through  the  broken 
glass,  and  accumulates  in  the  Woulfe's  bottle  below  until  it  reaches 
the  level  of  an  adjusted  siphon,  by  which  it  is  discharged  through 
one  of  the  necks  of  the  bottle.  Through  the  third  neck  the  chlorine 
enters  by  a  tube  which  dips  under  the  acid  in  the  bottle.  Thus  the 
gas  is  made  first  to  bubble  through  the  acid  in  the  bottle,  and  then 
to  pass  over  the  extended  surface  of  broken  glass  in  the  tall  perco- 
lator, this  surface  being  kept  moistened  with  fresh  portions  of  acid, 
and  thus  becomes  thoroughly  dried  and  in  the  proper  condition  to 
enter  the  alcohol.  The  chlorine  thus  passed  down  into  the  alcohol 
at  first  increases  the  volume  of  the  alcohol  by  one-fourth.  At  first 
the  whole  of  the  bubbles  of  gas  are  absorbed,  and  the  alcohol  in- 
creases in  volume  and  becomes  heated,  the  bottle  requiring  to  be  kept 
cold ;  but  after  about  three  days  the  reaction  between  the  chlorine 

*  While  this  note  is  '  eing  prepared  for  publication  a  serious  mistake,  by  abbrevi- 
ating the  words  hydrate  of  chloral  to  "  hyd.  chlor."  in  prescription,  was  corrected  in 
time  to  avoid  danger. — E.  E.  S. 
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and  alcohol  becomes  more  sluggish,  and  then  a  little  heat  in  the  bath 
is  necessary.  From  that  time  the  bath  is  made  gradually  warmer 
until  the  end  of  the  process,  which  is  determined  by  the  gas  passing 
unchanged  through  the  hot  liquid  in  the  bottles.  The  product  is 
then  the  crude  hydrate  of  chloral.  Then  if  the  contents  of  the 
bottles  be  allowed  to  cool,  a  large  proportion  crystallises.  It  will  not 
run  from  one  part  of  the  bottle  to  another,  but  still  is  very  moist. 
This  is  taken  in  portions  of  about  twenty  pounds  at  a  time,  and 
shaken  up  with  six  to  eight  pounds  of  strong  sulphuric  acid,  the 
whole  mixture  poured  into  a  tubulated  retort  and  the  chloral  distilled 
off.  This  is  received  in  a  clean,  dry  vessel,  is  weighed,  and  then 
partially  hydrated  with  a  weighed  quantity  of  water.  Carbonate  of 
lime  and  slaked  lime  are  then  added  in  the  proportion  of  four  ounces 
to  each  twenty  pounds,  and  the  mixture  is  again  distilled  from  a 
clean  apparatus.  The  result  of  the  distillation  now  is  partially  hy- 
drated chloral ;  it  distils  better  partially  hydrated  than  when  hydrated 
entirely.  The  remainder  of  the  water  required  by  stoechiometrical 
calculation  is  now  added,  and  the  hot  liquid  poured  on  plates  to  crys- 
tallise, the  plates  being  covered  by  a  bell-glass.  In  a  few  hours  the 
crystallisation  is  complete,  and  if  well  managed  the  contents  of  the 
plates  are  in  a  solid  cake,  which  is  rubbed  into  a  coarse,  damp  pow- 
der in  a  clean  mortar,  and  filled  into  bottles. 

I  obtained  from  16  gallons  of  absolute  alcohol  160  pounds  of  crude 
chloral,  which,  when  purified,  yielded  about.  125  pounds  of  purified 
hydrate  of  chloral.  That  is  about  the  best  yield  I  have  yet  obtained. 
I  have  now  about  65  gallons  in  process  all  the  time,  by  a  series  of 
baths,  by  which  I  expect  to  get  140  pounds,  or  thereabouts,  every 
week,  or  every  ten  days ;  that  is,  each  bath  being  of  a  different  age, 
and  being  finished  in  about  thirty  days,  will  give  one  bath  or  process 
every  ten  days.  It  will  thus  be  seen  that  it  is  not  a  very  profitable 
preparation  to  make,  particularly  when  made  in  competition  with  the 
German  article,  and  I  believe  I  should  never  have  undertaken  to 
make  it,  except  for  my  conviction  that  it  is  the  most  important  of  all 
the  additions  to  the  materia  medica  for  many  years  past,  and  very 
commonly  sent  to  our  market  from  abroad  of  bad  quality,  and  with- 
out any  traceable  responsibility  in  regard  to  quality  or  make. 

Some  accidents  of  apparently  trivial  nature  seemed  to  indicate 
that  chloral  is  very  liable  to  decomposition  from  contact  with  organic 
n latter,  but  experiments  have  shown  that  it  is  not  equally  liable  to 
this  decomposition. |rom  all  kinds  of  organic  matter.  Even  the  same 
kind  of  organic  matter  does  not  always  produce  the  same  effect  with 
the  same  chloral.     For  example,  where  syrup  of  orange-peel  is  used 
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as  a  vehicle,  decomposition,  with  the  production  of  hydrochloric 
acid,  will  sometimes  commence  in  a  day  or  two,  and  sometimes  not 
for  weeks,  though  the  apparent  conditions  be  the  same.  One  observer 
will  testify  that  with  simple  syrup  it  never  spoils  or  decomposes, 
while  another,  equally  trustworthy,  will  find  the  same  chloral  decom- 
pose with  simple  syrup  very  promptly.  Under  such  circumstances, 
the  only  safe  practice  is  to  keep  chloral  as  free  as  possible  from  all 
organic  matter  until  we  know  more  about  it ;  and  this  particularly  in 
view  of  the  harm  it  does  when  given  in  even  a  partially  decomposed 
solution.  It  appears  to  be  by  far  the  best  practice  to  dispense  it  in 
simple  watery  solution  in  glass- stopped  vials,  since  in  this  condition 
if  keeps  indefinitely,  and  can  be  added  to  any  desired  vehicle  at  the 
time  of  taking,  and  ice- water  appears  to  be  about  as  good  a  vehicle 
for  this,  as  for  all  saline  substances,  as  any  yet  devised.  When  given 
to  patients  who  have  been  long  fasting  it  is  often  found  to  disagree 
with  them,  or  at  best  to  affect  them  less  favourably  than  when  given 
near  a  meal,  or  when  the  gastric  secretions  are  not  in  the  condition 
of  long  fasting.  Hence,  the  syrup  of  orange-peel,  or  the  mucilage, 
etc.,  with  which  it  is  common  to  give  it,  may  not  be  without  useful 
effect,  and  those  physicians  who  have  now  abandoned  these  mixtures  for 
the  simple  solution,  often,  if  not  generally,  advise  their  patients  to  eat 
a  cracker,  or  take  some  other  light  food  in  small  quantity,  before  or 
immediately  after  a  hypnotic  dose.  When  the  medicine  aftects  per- 
sons unfavourably,  it  should  always  be  examined  for  hydrochloric 
acid  by  smelling  and  tasting,  and  by  litmus  paper.  Nitrate  of  silver 
is  too  sensitive  a  test,  for  if  the  solution  have  been  some  time  made, 
and  especially  when  water  containing  organic  matter  is  used,  a 
cloudiness  may  be  produced  with  this  test  which  it  is  quite  safe  to 
disregard. 

Preparation  of  Chloral.  (Pharm.  Zeit.,  1871,  N'o.  11.)  Spring- 
miihl  proposes,  in  PolytecJm.  Notizhl.,  to  shorten  the  long  process 
by  the  addition  of  1  grm.  iodine  to  500  grm.  absolute  alcohol ; 
after  passing  chlorine  through  the  liquid  for  twelve  hours,  the 
free  acid  is  neutralised  by  lime,  the  warm  liquid  filtered  and 
distilled.  Ethyl-iodide  distils  over  at  72°  C,  and  between  110°  and 
115°  C.  the  chloral,  which  is  treated  in  the  usual  way  with  sul- 
phuric acid,  redistillation,  etc. 

Purification  of  Chloral  Hydrate.  Dr.  F.  A.  Fliickiger.  (Neu. 
Jahrb.  f.  Pharm.,  1870,  200.)  The  author  refers  to  Rieckher's  and 
Hager's  observations,  regarding  reliable  tests  for  the  purity  of  this 
medicinal  agent,  but  he  objects  to  its  employment  unless  it  be  in 
well  formed  separate  crystals.     Though  as  met  with  in  commerce 
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it  is  usually  of  good  quality,  the  crystalline  masses  or  imperfect 
fragments  of  crystals  are  unsightly  in  appearance,  frequently 
possess  a  stinging  odour,  and  readily  absorb  moisture;  qualities 
which  are  due  to  its  insufficient  purification  on  a  large  scale.  The 
last  traces  of  impurity  cannot  be  removed  by  fusing  and  redistilling 
it,  and  its  appearance  is  not  improved  by  this  operation.  This 
purpose  is  efiected  solely  by  recrystallisation. 

There  is  perhaps  scarcely  a  liquid  in  which  chloral  hydrate  is 
insoluble  at  ordinary  temperature  ;  four  parts  of  it  dissolve  gradually 
in  one  part  of  water,  the  solution  crystallises  at  0°  C,  but  not  in 
well  formed  crystals.  Alcohol  and  ether  dissolve  it  to  such  an 
extent  that  it  likewise  does  not  crystallise  well  on  evaporating 
these  solvents  ;  absolute  alcohol  must  be  excluded  because  it  com- 
bines with  chloral. 

Chloroform  and  benzole  are  well  adapted  for  recrystallisation, 
but  the  first  is  too  dear,  and  the  last  cannot  be  entirely  removed 
from  the  crystals.  The  same  holds  good  for  oil  of  turpentine,  from 
which  most  beautiful  tables  and  laminae  are  obtained,  if  one  part 
chloral  hydrate  is  dissolved  in  from  five  to  six  parts  of  the  oil, 
at  from  30°  to  40°  C,  and  the  solution  allowed  to  cool  slowly.  Fat 
oils,  which  dissolve  it  readily  are  evidently  not  adapted  for  this 
purpose.  From  petroleum  ether,  which  at  a  moderate  heat  dissolves 
much  chloral  hydrate,  it  crystallises  well  on  cooling,  but  too  rapidly 
to  admit  of  large  prisms  being  obtained  ;  on  a  large  scale,  however, 
it  may  be  of  better  service. 

Uniformly  satisfactory  results  were  obtained  with  bisulphide 
of  carbon.  45  parts  of  it  dissolve  at  15°  to  18°  C,  but  1  part  chloral 
hydrate ;  it  precipitates  ethereal  and  alcoholic  solutions  of  the 
latter.  But  at  a  temperature  near  the  boiling  point  of  bisulphide  of 
carbon,  4  to  5  parts  of  it  are  sufficient  for  dissolving  1  part  chloral 
hydrate.  If  allowed  to  cool  slowly,  beautiful  crystals,  often  an 
inch  in  length,  are  obtained,  easily  collected,  and  readily  freed  from 
the  last  traces  of  the  solvent  by  exposing  them  in  thin  layers  to  the 
air.  Thus  obtained,  chloral  hydrate  possesses  no  acid  reaction,  and 
d(je8  not  attract  moisture.  The  best  prisms  begin  to  fuse  at 
49°  C,  larger  quantities  at  53*  to  54"  C,  the  fused  mass  congealing 
again  at  34',  or  at  40°  C.  if  a  few  crystals  had  remained  unfused. 
Samples  not  well  crystallised  fuse  at  a  lower  tompcraturo.  The 
boiling  point  is  97*5°  C.  if  the  entire  thermometer  is  surrounded  by 
the  vapours. 

Bisulphide  of  carbon  is  cheap.  Some  loss  is  nnavoidable^,  im- 
purities in  the  mother-liquor  increase  gradually  to  such  an  extent 
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that  a  rectification  of  the  bisulphide  over  corrosive  sublimate 
becomes  necessary.  With  the  last  portions  of  the  solvent  a  little 
chloral  hydrate  evaporates  from  the  crystals,  but  the  loss  from 
that  source  is  insignificant,  half  a  grm.  having  lost  but  3'3  per  cent, 
in  nine  days.  A  draught  of  cold  air,  the  addition  of  some  petroleum 
ether,  and  the  employment  of  the  centrifugal  machine  will  be  of 
service  when  operating  on  a  large  scale.  The  price  of  chloral 
hydrate  ought  not  to  be  raised  in  consequence  of  such  purification. 

Test  for  Hydrate  of  Chloral.  C.  Umney.  (PAarw.Jo2*w.,  3rd  series, 
i.,  107.)  The  following  is  the  process  which  was  recommended 
by  Mr.  Umney  for  testing  chloral  hydrate,  and  has  been  since 
known  as  "the  ammonia  test  "  : — 

Take  500  grains  of  the  salt,  and  dissolve  it  in  about  an  ounce 
of  distilled  water;  transfer  to  a  1000  grain  graduated  tube,  and 
make  up  the  measure  of  the  solution  to  700  grain  measures  ;  to 
this  add  solution  of  caustic  ammonia  (•891)  until  the  whole  measures 
1000  grain  measures.  Agitate ;  immerse  the  tube  in  warm  water, 
to  assist  the  reaction,  and  set  aside  for  twelve  hours.  Upon  ex- 
amination the  fluid  will  be  found  to  have  perfectly  separated  into 
two  layers,  the  lower  being  chloroform  (from  fine  specimens  of  the 
hydrate  nearly  colourless),  the  upper  a  deep  sherry- coloured  solu- 
tion of  formiate  of  ammonia. 

The  volume  of  the  chloroform  layer  should  not  be  less  than 
235  grain  measures,  which,  calculated  at  the  specific  gravity  of 
chloroform  (1'497)  would  give  351*7  grains  by  weight,  a  quantity 
equal  to  about  70  per  cent.  (73'3)  of  the  chloral  compound  employed. 

Alcoholate  of  chloral  tested  in  the  same  way  will  yield  about  200 
grain  measures  of  chloroform,  or  299  grains  by  weight,  equivalent 
to  60  per  cent.  (59  8)  of  the  chloral  alcoholate. 

The  author  considers  that  the  difierence  in  the  boiling  point  of 
the  hydrate  (95°  Cent.)  and  of  the  alcoholate  (116°  Cent.)  is  alone 
almost  sufficient  to  distinguish  one  from  the  other. 

In  reference  to  the  foregoing  process,  Dr.  Paul  writes  (Fharm. 
Journ.,  i.,  662)  as  follows : — 

"I  may  remark  that  care  must  be  taken  to  ensure  completion 
of  the  reaction  before  reading  ofi"  the  volume  of  chloroform.  Of 
course  the  temperature  to  which  the  tubes  have  to  be  heated  must 
be  regulated  by  the  nature  of  the  product.  A  temperature  of  100°  F. 
maintained  for  three  or  four  hours  is  quite  enough.  Meanwhile, 
the  tubes  should  be  well  shaken.  If  these  precautions  be  not 
observed,  probably  very  little  chloroform  may  be  produced,  or  it 
may  happen  that  the  chloroform-layer  appears  to  be  much  larger 
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than  it  ouglit  to  be.  In  sncli  cases  it  will  be  found  that  after  some 
hours'  rest,  crystals  separate  from  the  chloroform.  This  latter  cir- 
cumstance is  due  to  incomplete  decomposition  of  the  chloral  hydrate 
and  its  solution  in  the  chloroform,  produced  apparently  with  increase 
of  volume.  On  heating  a  tube  in  this  condition,  the  recommence- 
ment of  the  reaction  will  be  at  once  apparent,  and  after  cooling 
the  chloroform  layer  will  be  found  reduced  to  its  true  volume. 

Test  for  Chloral  Hydrate.  C.  H.  Wood.  (Fharm.  Journ.,  3rd  series, 
i.,  703.)     The  author  writes  as  follows  : — 

Having  had  occasion  during  the  last  few  months  to  examine 
a  number  of  samples  of  chloral  hydrate,  I  have  made  a  great  many 
trials  of  the  ammonia  test  described  by  Mr.  Umney.  This  method 
possesses  the  apparent  advantage  of  simplicity ;  but,  to  ensure 
accuracy,  several  precautions  which  are  somewhat  tedious  must 
be  carefully  observed.  Dr.  Paul,  in  the  paper  recently  published 
by  him,  has  shown  that,  unless  the  mixture  be  warmed  for  a 
considerable  time  and  frequently  shaken,  a  result  either  too  high 
or  too  low  may  be  obtained.  That  exactly  confirms  my  own 
experience.  Moreover,  the  large  quantity  of  material  required 
for  each  operation,  and  the  length  of  time  (about  12  hours)  which 
must  elapse  before  the  results  are  obtained,  constitute  considerable 
inconveniences.  I  have  therefore  had  recourse  to  another  method 
for  determining  the  yield  of  chloroform,  which  appears  to  me  to 
possess  several  advantages.  A  hundred  grains  of  the  chloral  hydrate 
to  be  tested  are  introduced  into  a  4-02.  flask  and  dissolved  in  an 
oirnce  of  water.  Thirty  grains  of  dry  hydrate  of  lime  are  then 
added,  and  a  cork,  furnished  with  a  long  piece  of  glass  tube,  is  fitted 
to  the  mouth  of  the  flask.  This  tube  is  bent  over  just  above  the 
cork,  80  as  to  slant  down  and  form  a  condenser.  It  is  surrounded 
with  wet  blotting-paper  during  the  experiment.  The  extremity 
of  the  tube  is  somewhat  drawn  out,  so  as  to  enter  a  graduated 
tube,  which  serves  as  a  receiver.  A  gentle  heat  is  then  applied 
to  the  flask,  and  the  chloroform  slowly  distilled  over.  After  a 
few  minutes  the  heat  is  increased,  so  as  to  keep  the  mixture 
boiling,  and  continued  until  about  100  grain  measures  have  been 
collected  in  the  receiver.  By  this  means  the  steam  thoroughly 
displaces  and  sweeps  over  the  last  traces  of  chloroform.  It  is  only 
necessary  to  read  off  the  volume  of  chloroform  obtained.  Before 
taking  the  final  reading,  it  is  advisable  to  keep  the  tube  in  a  vessel 
of  water  exactly  at  CO"  F.  A  few  drops  of  liq.  potassie  poured  into 
the  tube  destroys  the  jncniscus  of  the  chloroform,  and  enables  the 
operator  to  read  off  very  accurately.     The  whole  process  does  not 
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occupy  more  thau  a  quarter  of  an  Lour ;  and,  as  far  as  my  experience 
goes,  the  results  obtained  are  very  trustwortliy.  If  a  larger  quantity 
of  lime  be  employed  than  the  amount  indicated,  some  inconvenience 
is  experienced  from  the  frothing  of  the  mixture,  but  this  is  easily 
avoided.  Milk  of  lime  appears  to  exercise  no  sensible  action  on 
chloroform.  I  have  made  several  experiments  in  which  known 
volumes  of  chloroform  have  been  taken  in  the  place  of  the  chloral 
hydrate,  and  in  every  case  I  have  obtained  the  proper  amount  back 
within  about  a  single  grain  measure.  The  tube  which  I  employ  as  a 
receiver  was  carefully  graduated  for  the  purpose.  It  is  about  ten 
inches  long  and  a  quarter  of  an  inch  internal  diameter.  It  was 
graduated  by  introducing  a  few  drops  of  liq.  potassse,  and  then 
running  in  pure  chloroform  at  60°  from  an  accurate  burette, 
marking  the  tube  with  a  file  after  every  addition  of  ten  grains 
measurement.  Five  such  marks  are  all  that  is  required.  The  space 
between  the  fourth  and  fifth  mark  may  easily  be  divided  afterwards 
into  ten  equal  parts. 

For  the  recognition  of  alcoholate  in  chloral  hydrate  I  have  always 
employed  Lieben's  test  for  alcohol,  which  answers  the  purpose  easily 
and  satisfactorily.  It  is  best  applied  to  the  aqueous  portion  of  the 
distillate  accompanying  the  chloroform.  If  this  supernatant  layer 
be  decanted  into  a  test-tube  and  warmed  with  2  or  3  grains  of  iodine 
and  a  slight  excess  of  liq.  potassee,  a  crystalline  precipitate  of  iodoform 
will  gradually  form  when  only  minute  traces  of  spirit  be  present. 

As  far  as  my  experience  goes,  the  alcoholate  is  not,  if  it  ever  has 
been,  an  article  of  commerce. 

For  several  reasons  it  is  desirable  to  take  the  yield  of  chloroform 
as  a  criterion  of  the  quality  of  chloral;  nevertheless  it  does  not 
appear  to  me  necessary  to  resort  to  this  quantitative  reaction  in  the 
ordinary  examination  of  trade  samples. 

The  following  simple  tests,  which  are  quickly  and  easily  per- 
formed, constitute  a  sufficient  guarantee  of  the  purity  of  commer- 
cial chloral  hydrate : — 

1.  A  small  portion  heated  on  platinum  foil  should  entirely  volatilize 
without  leaving  any  visible  residue. 

2.  Twenty  grains  dissolved  in  a  drachm  of  distilled  water  should 
form  a  perfectly  bright  and  clear  liquid.  A  drop  of  nitrate  of 
silver  solution  added  should  produce  no  turbidity. 

3.  A  drachm  introduced  into  a  test-tube  furnished  with  a  cork, 
through  which  passes  a  thermometer  and  a  small  outlet  tube,  should 
boil,  on  the  application  of  heat,  without  the  temperature  rising  above 
212°  F. 
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The  boiling  point  is  a  very  important  character  of  chloral  hydrate, 
and  should  never  be  neglected,  even  when  the  chloroform  test  is  also 
employed.  It  will  at  once  distinguish  between  the  hydrate  and 
alcoholate. 

Chloral  Hydrate  and  Chloral  Alcoholate.  Dr.  F.  Yersmann. 
(Pharm.  Journ.,  3rd  series  i.,  701.)  The  author  writes  as  follows, 
regarding  the  physical  properties  of  these  two  substances  : — 

Dr.  Paul,  in  his  article  in  this  journal  of  4th  ult.,  has  drawn 
attention  to  the  difference  in  the  crystalline  forms  in  which  the 
hydrate  is  sold ;  this  is,  no  doubt,  owing  to  the  different  solvents 
employed  for  recrystallisation.  Thus,  a  concentrated  aqueous  solu- 
tion, placed  under  the  air-pump,  gives  rhomboid  crystals ;  ether 
gives  small  hard  crystals ;  acetone,  fine  needles ;  warm  benzole 
supersaturated  also  deposits  on  cooling  fine  needles ;  whereas  a 
solution  in  benzole,  allowed  gradually  to  evaporate,  deposits  large 
crystals  sometimes  J-inch  long.  Bisulphide  of  carbon,  in  same  man- 
ner, yields  either  fine  needles  or  large  crystals.  A  saturated 
alcoholic  solution  gives  beautiful  long  feathery  crystals.  I  obtained 
some  ll  in.  long,  which  have  all  the  appearance  of  the  alcoholate, 
and  which  were  found  to  be  so.  This  is  remarkable,  and  may 
possibly  account  for  the  fact  of  one  sample,  obtained  as  hydrate, 
being  pure  alcoholate,  as  the  manufacturer  may  have  recrystallised 
the  impure  hydrate  from  alcohol  without  being  aware  of  the  change 
produced. 

The  hydrate  is  extremely  soluble  in  water,  100  parts  of  water 
dissolve  as  much  as  360  parts  of  dry  crystals  ;  the  alcoholate  is  also 
soluble  in  water,  but  to  a  much  smaller  extent,  and  much  slower. 

In  fact,  the  two  may  be  readily  distinguished  in  the  following 
manner : — Take  a  pretty  wide  beaker-glass,  6  or  8  in.  high,  full  of 
water ;  drop  a  few  crystals  into  it ;  the  hydrate  sinks  down  at  once, 
and  is  almost  dissolved  before  it  reaches  the  bottom.  With  the 
alcoholate  the  larger  crystals  only  will  sink  to  the  bottom,  and  lie 
there  for  several  minutes  before  they  gradually  and  veiy  slowly 
disappear ;  but  small  crystals  or  fragments  of  crystals  will  float  on 
the  surface  of  the  water,  and  as  soorr  as  they  are  attacked  by  the 
water,  the  slight  current  of  the  saline  solution  sinking  down  occa- 
sions sufficient  disturbance  to  apparently  impart  life  to  the  solid 
particles :  they  begin  to  spin  round  and  round,  and  dart  from  one 
side  of  tlio  beaker  to  the  other,  until  the  very  last  solid  particle  has 
disappeared.  This  is  not  only  a  very  pretty  and  amusing  sight,  but 
it  is  really  a  distinctive  mark  between  the  hydrate  and  the  alco- 
holate.    Slightly  tepid  water  makes  the  action  even  more  violent. 
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The  specific  gravities  of  solutions  in  water  of  the  two  com- 
pounds also  show  a  great  difference,  as  will  be  seen  by  the  following 
figures  : — 

Temp.  15-5°  C.  (60°  F.)  Hydrate.  Alcoholate. 

20  per  cent,  solution       1085  1071 

15     „  „  1062  1050 

10     „  „  1040  1028 

5     „  „  1019  1007 

The  specific  gravity  of  the  two  substances  in  the  liquid  state  is 
another  criterion  :  that  of  the  hydrate  being  1610  at  49°  C.  (120°  F.), 
and  of  the  alcoholate  1143  at  40°  C.  (104°  F.). 

I  do  not  attach  any  value  to  the  boiling-point  as  a  test  for  purity, 
and  for  this  reason :  both  hydrate  and  alcoholate  at  that  tempera- 
ture begin  to  decompose  into  chloral  and  water  or  alcohol  re- 
spectively, and  it  is  sometimes  extremely  difficult  to  take  correct 
observations.  I  have  had  undoubtedly  good  samples  of  hydrate 
commencing  to  boil  only  above  100°  C,  and  of  alcoholate  com- 
mencing to  boil  at  80°  0. 

Finding  the  ammonia  test  to  be  open  to  some  objection,  Dr. 
Yersmann  recommends  the  following  method  of  testing,  which  is 
based  on  the  separation  of  liquid  chloral  from  the  compound : — 

I  take  about  equal  parts  by  weight,  i.e.,  10  grammes  of  the 
hydrate,  and  from  5  to  6  c.c.  of  sulphuric  acid  :  the  quantity  of  the 
acid  is  of  no  consequence  within  certain  limits ;  5  parts  of  hydrate 
and  one  part  of  acid  do  not  separate  chloral,  even  when  heated. 
And  again  a  great  excess  of  acid,  such  as  5  parts  of  acid  and  1  of 
hydrate  does  not  give  a  satisfactory  result;  neither  the  chloral 
nor  the  acid  becomes  clear,  perhaps  because  of  the  formation  of 
chloralide. 

But  as  the  result  of  a  series  of  experiments,  I  find  that  about 
equal  proportions  by  weight  are  very  satisfactory.  The  acid,  after 
combination  with  the  water  of  the  hydrate,  and  the  resulting 
chloral  are  not  so  widely  different  in  their  specific  gravities  as  to 
immediately  separate.  I  therefore  prefer  to  warm  the  mixture  to 
expedite  the  separation. 

In  a  graduated  tube,  provided  with  a  well-ground  glass  stopper, 
and  graduated  into  O'l  c.c. ;  I  introduce  from  6  to  6  c.c.  of  sulphu- 
ric acid,  and  heat  it  by  placing  the  tube  into  a  vessel  of  water  of 
about  60°  C.  (140°  F.)  ;  I  then  add  10  grammes  of  chloral  hydrate, 
shake  well,  so  as  to  cover  all  the  hydrate  with  the  acid,  and  put  the 
tube  back  into  the  hot  water.     The  decomposition  is  instantaneous. 
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and  the  two  liquids  separate  very  distinctly ;  the  chloral,  floating  at 
the  top,  may  be  read  off  as  soon  as  the  tube  has  cooled  down  to  the 
proper  temperature.  After  an  hour  or  so  the  two  liquids  begin  to 
mix  again,  and  in  about  twelve  hours  the  chloral  is  changed  into 
metachloral,  a  substance  of  exactly  the  same  chemical  composition  as 
chloi'al,  but  solid  and  absolutely  insoluble  in  water  and  alcohol. 

I  find  the  previous  heating  of  the  acid  most  convenient,  because, 
just  as  in  the  combination  of  chloral  and  water  very  considerable 
heat  is  evolved,  so  in  the  taking  away  of  the  water  by  sulphuric 
acid  an  immense  amount  of  heat  is  absorbed,  and  the  cold  produced 
is  so  considerable  as  to  seriously  interfere  with  the  separation  of  the 
chloral.  Determinations  with  numerous  samples,  both  with  the 
ammonia  test  and  the  sulphuric  acid  test,  always  gave  a  somewhat 
higher  result  with  the  last,  which  is  more  correct. 

For  this  reason,  and  also  because  the  whole  operation  may  be 
completed  in  a  few  minutes,  I  prefer  it  to  the  ammonia  test.  In  a 
subsequent  paper  I  intend  publishing  the  corresponding  results  of 
the  two  methods. 

Detection  of  Alcohol  in  Chloroform  and  Chloral  Hydrate.  Hager. 
(Pharm.  Centr.,  and  Pharm.  Journ.,  i.,  683.)  A.  Lieben,  in  the 
An/nal.  der  Chem.  und  Pharm.^  1870,  Sujppl.  bd.  viii.,  2,  describes  a 
method  of  detecting  ethyl  alcohol  by  the  formation  of  iodoform. 
In  the  simple  case  wlien  the  presence  of  alcohol  in  a  watery  solution 
has  to  be  determined,  the  sample  is  warmed  in  a  test-tube,  a  few 
drops  of  an  iodinized  potassium  iodide  solution  are  added,  and 
afterwards  a  few  drops  of  potassium  hydrate  solution.  If  the 
quantity  of  alcohol  is  not  too  small,  a  turbidity  results  by  the 
formation  of  microscopically  small  yellow  crystals  of  iodoform. 

Hager  finds  this  reaction  very  accurate,  and  states  that  it  detects 
alcohol  in  liquids  containing  but  ^j-j  after  about  one  day's  standing. 
The  crystals  are  remarkable  and  beautiful  by  the  variety  of  their 
star-shaped  arrangement.  Hager  suggests  the  following  inodua 
operandi : — The  reagents  used  are  solution  of  potassium  iodide  in 
5-6  times  its  weight  of  distilled  water,  and  over- saturated  witli  free 
iodine ;  2,  a  solution  of  potassium  hydrate  of  about  10  per  cent, 
strength.  To  the  liquid  to  be  examined  5-6  drops  of  the  latter 
solution  are  added.  After  warming  to  about  50°  C,  so  much  of  the 
potassium  iodide  solution  is  added  drop  by  drop  that  its  colour, 
}ift(!r  gentle  agitation,  remains  yellowish-brown;  then  the  liquid  is 
carefully  discoloured  by  the  addition  of  a  few  drops  of  the  potas- 
sium hydrate  solution.  When  set  aside  the  iodoform  crystals  de- 
posit, and  are  recognised  under  the  microBcope. 
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The  process  is  obvious :  it  is  effected  not  alone  by  ethyl  alcohol, 
but  by  a  number  of  different  substances,  among  which  are  aldehyde, 
acetone,  gum,  sugar,  lactic  acid,  methyl  alcohol,  propyl  alcohol,  and 
many  volatile  oils.  The  formation  of  iodoform  does  not  take  place 
with  amyl  alcohol,  ether,  ethyl  chloride,  chloroform,  chloral  hydrate, 
glycerin,  phenol,  and  by  acetic,  benzoic,  butyric,  citric,  formic,  oxalic, 
succinic,  valerianic,  and  tartaric  acids. 

The  following  test  is,  according  to  Hager,  superior  to  any  for  the 
detection  of  alcohol  in  chloroform  and  chloral  hydrate  : — 

Chloroform. — To  determine  the  presence  of  alcohol  in  chloroform, 
2  vols,  chloroform  are  mixed  with  5  to  10  vols,  of  water,  of  about 
50°  C.  The  liquid,  after  some  shaking,  is  poured  on  a  filter  pre- 
viously completely  saturated  with  water.  The  filtrate  is  then 
examined  as  described  above.  After  twelve  to  twenty-four  hours' 
depositing,  the  sediment  is  examined  under  the  miscroscope. 

Chloral  Hydrate. — Chloral  forms  with  ethyl  alcohol  chloral  alco- 
holate,  corresponding  to  chloral  hydrate  in  its  chemical  and  phy- 
siological properties.  Since  the  equivalent  weight  of  ethyl  alcohol 
is  five  times  greater  than  that  of  water,  it  is  of  considerable 
pecuniary  advantage  to  the  manufacturer  to  bring  the  chloral 
alcoholate  into  the  market  instead  of  the  hydrate ;  besides,  the 
former  crystallises  finer  and  more  solid. 

The  examination  is  made  with  a  solution  of  the  sample  in  distilled 
water,  in  the  above  given  mode.  When  discolouring  the  iodinized 
liquid,  each  drop  of  the  potassium  hydrate  solution  produces  tur- 
bidity, which,  however,  disappears  on  gentle  agitation.  If  the 
sample  contains  alcoholate,  the  liquid  remains  more  or  less  turbid, 
or  deposits  iodoform  crystals  after  a  time,  although  this  is  partly 
soluble  in  the  presence  of  chloral.  Of  some  commercial  samples 
examined  by  Hager,  Schering's  chloral  hydrate  was  the  only  one 
entirely  free  from  alcoholate. 

More  recently  Sobering  calls  attention  to  some  more  distinctions 
between  chloral  hydrate  and  chloral  alcoholate  ;  when  warmed  in  a 
test-tube  in  twice  their  bulk  of  water,  the  hydrate,  as  is  known, 
dissolves  readily,  but  the  alcoholate  melts  without  solution,  and  on 
cooling  congeals  under  the  water.  Sulphuric  acid,  when  warmed 
with  chloral  hydrate,  remains  colourless,  whilst  it  turns  brown  with 
the  alcoholate.  When  warmed  in  nitric  acid  of  1'2  sp.gr.,  chloral 
hydrate  gives  none  or  but  a  very  slight  reaction,  whilst  with  the 
alcoholate  a  vehement  reaction  ensues  under  evolution  of  nitrous 
oxide  gas. 

Chloral  Hydrate :  its  Use.     Dr.  Richardson.      (Pharm.  Journ., 
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3rd  series,  i.,  650.)  In  a  recent  lecture,  Dr.  Richardson  made  some 
observations  on  the  recent  fatal,  or  assumed  fatal,  cases  from  the  use 
of  the  hydrate  of  chloral,  and  discussed  certain  important  questions 
in  respect  to  the  action  and  the  effects  of  chloral,  on  which  he  had 
recently  been  consulted  by  members  of  the  medical  profession.  To 
a  first  question  whether  the  practice  of  taking  the  hydrate  without 
medical  advice  or  direction  was  becoming  at  all  general  amongst 
the  public,  he  gave  a  direct  affirmative  answer.  He  held  that,  in 
professional  hands,  now  that  its  action  is  better  understood  and  the 
novelty  of  its  application  has  worn  off,  the  employment  of  the 
hydrate  is  less  than  it  was  some  months  ago ;  while  the  practice  of 
resorting  to  it  by  the  pubhc  is  on  the  increase,  and  a  new  class  of 
cases  is  thereby  becoming  known,  marked  by  particular  symptoms, 
and  assuming,  in  some  instances,  a  serious  character. 

As  showing  the  extent  to  which  the  hydrate  is  now  employed, 
Dr.  Richardson  said  he  had  been  able  to  estimate  that  nearly  50 
tons  of  the  agent  had  been  used  in  England  in  the  last  eighteen 
months. 

On  the  question,  what  is  a  dangerous  and  what  a  fatal  dose  of  the 
hydrate,  the  lecturer  computed  that  120  grains  was  a  dangerous, 
and  180  grains  a  fatal  dose.  He  cited  a  case  of  recovery  from  a  dose 
of  1 20  grains,  but  the  symptoms  were  very  prolonged  and  the  risk 
great. 

Another  question  related  to  the  quantity  of  the  hydrate  that 
might  be  given  in  small  and  repeated  doses  during  a  limited  time, 
say  of  twenty-four  hours.  The  answer  to  this  was,  that  an  adult 
person  could  not  decompose  and  eliminate  more  than  from  5  to  7 
grains  of  the  hydrate  per  hour,  and  that  it  was  therefore  not  prudent 
to  administer  more  than  120  grains  in  the  time  suggested,  viz., 
twenty-four  hours.  On  a  fourth  question,  whether  the  frequent 
administration  of  hydrate  of  chloral  lessened  or  increased  the 
danger  of  administration,  the  argument  ran  to  the  effect  that 
frequency  of  administration,  while  it  might  increase  the  confidence 
of  those  who  took  the  drug,  in  respect  to  its  safety,  actually  in- 
creased the  danger.  To  use  a  technical  phrase,  there  was  danger 
by  frequent  repetition  of  "  accumulation,"  while  the  power  of  the 
body  to  dispose  of  the  agent  by  diffusion,  decomposition,  and 
elimination,  became  sensibly  reduced.  A  striking  contrast  was 
here  struck  between  the  actions  of  opium  and  hydrate  of  chloral,  by 
which  it  was  shown  that  the  latter  cannot,  like  the  former,  be 
gradually  increased,  except  in  the  most  limited  degree,  without 
immediate  danger.     Three  other  questions  wore  noticed  at  length, 
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having  reference  to  the  symptoms  and  pathological  conditions  inci- 
dent to  the  prolonged  use  of  the  hydrate,  the  chemical  tests  for  it 
in  the  tissues  in  cases  of  poisoning  by  it,  and  the  post-mortem  ap- 
pearances in  cases  where  it  proved  fatal  after  administration  in 
many  successive  doses.  These  points,  which  excited  much  interest 
in  an  audience  composed  almost  exclusively  of  medical  men,  are  of 
less  moment  to  our  own  readers  than  the  subjects  we  have  briefly 
noticed  above. 

It  will  be  recollected  that  Dr.  Richardson  was  the  first  physician 
in  England  who  experimented  and  reported  on  the  action  of  chloral 
hydrate  after  Liebreich's  discovery  of  its  properties,  his  report 
having  been  prepared  at  the  request  of  the  biological  section  of  the 
British  Association  for  the  Advancement  of  Science,  and  read  at  the 
annual  meeting  of  the  association  at  Exeter,  in  1869. 

Chloral.  C.  A.  Martins  and  P.  Mendelsohn  Bartholdy. 
(Buclmer's  Bepertorium  filr  Fharmacie,  xix.,  357.)  In  the  course  of 
our  experiments  on  the  preparation  of  hydrate  of  chloral,  it  fell 
in  our  way  to  examine  different  preparations  found  in  commerce, 
the  purity  of  which  was  guaranteed  by  crystallisation  from 
sulphuret  of  carbon  and  ether,  and  subsequent  pressing  out.  Our 
attention  was  also  directed  to  the  varying  statements  respecting 
the  points  of  fusion  and  ebullition  of  hydrate  of  chloral,  and  to  the 
possibility  of  admixture  of  foreign  substances,  even  after  the  removal 
of  free  chlorine  and  hydrochloric  acid,  and  notwithstanding  its 
solubility  and  apparent  homogeneity ;  and  that  to  these  foreign 
substances  might  be  due  the  discrepancies  relative  to  physical  pro- 
perties, and  possibly  also  the  physiological  discrepancies  found  by 
different  observers.  We  were  specially  struck  by  the  differences  in 
boiling  point  in  different  preparations,  and  led  to  the  preparation  of 
a  series  of  compounds  which  threw  light  upon  these  discrepancies, 
and  which  are,  moreover,  of  some  scientific  interest. 

It  had  been  observed  by  J.  Personne  that  chloral  enters  into  com- 
bination with  alcohol  just  as  it  does  with  water.  According  to  our 
observations,  the  other  alcohols  of  the  fatty  series  behave  similarly 
to  ethylic  alcohol.  When  one  equivalent  of  chloral  is  mixed  with 
one  equivalent  of  anhydrous  ethylic  alcohol,  there  is  union  accom- 
panied with  development  of  heat,  and,  on  cooling,  the  resulting 
compound  solidifies  into  a  crystalline  mass.  The  same  takes  place 
when  methylic,  butylic,  or  amylic  alcohol,  or  mercaptan,  is  substi- 
tuted for  ethylic  alcohol. 

We  may  regard  these  compounds  as  intermediate  trichloracetals. 


PHARMACEUTICAL   CHEMISTRY.  241 


AcetaL 

TrichloracetaL 

Chloral-hydrato. 

(CH3 

(CCI3 

C  H     0  C,  H5 

fCCl3 

CH-^  OH 

(oh 

Chloral-alcoholate. 

Chloral-amylate. 

Cliloral-mercaptide. 

CH^OH 

re  CI, 

OH^  OH 
iOC,H„ 

CH<^  SH 
ioC.H. 

b 


Inasmncli  as  the  production  of  these  compounds  takes  place  with- 
out formation  of  any  bye-products,  analysis  of  them  appeared  to  be 
unnecessary.  The  authors  have,  however,  taken  the  vapour- densities 
of  some  of  them,  and  found  that,  like  chloral-hydrate  itself,  they 
have  only  half  the  condensation  indicated  by  their  formulae. 

With  the  ethers  of  the  alcohol-radicals  chloral  does  not  combine. 
The  compound  of  chloral  and  ethylic  alcohol  boils  at  115°  to  116°  C, 
and  solidifies  at  40°  C,  becoming  crystalline.  At  40°  C.  (in  the 
fluid  condition)  its  sp.  gr.  is  1*143. 

In  cold  water  it  dissolves  only  slowly,  but  on  warming,  the 
solution  is  complete.  In  ether,  alcohol,  acetic  ether,  and  petroleum, 
it  is  easily  soluble  ;  and  on  cooling  the  hot  concentrated  solution,  it 
crystallises  out  in  long  beautiful  needles. 

The  methylic  compound  resembles  the  ethylic  compound  very 
closely.     It  boils  at  98°  C. 

The  amylic  compound  boils  at  143°  C,  and  at  25°  C.  has  a  sp.  gr. 
of  1"234.  At  25°  C.  it  solidifies  to  a  crystalline  mass,  which  is 
soluble  in  ether,  alcohol,  .and  petroleum.  From  the  last-named 
solvent  it  is  capable  of  crystallising  in  long  tufts  of  needles.  Only 
on  prolonged  boiling  with  water  is  the  decomposition  into  chloral 
and  amylic  alcohol  complete. 

Chloral-mercaptide,  chloral,  and  mercaptan  combine  with  great 
evolution  of  heat,  and  form  a  crystalline  compound,  soluble  in  ether, 
alcohol,  fiulphuret  of  carbon,  and  capable  of  crystallising  easily  out 
of  its  solutions  in  these  solvents. 

It  can  easily  be  understood  that  the  alcohol  compound  has  boon 
often  taken  for  the  hydrate  of  chloral,  and  that  the  hydrate  has  been 
often  contaminated  with  the  alcoholate. 

It  appears  to  bo  especially  interesting  to  study  the  physio- 
logical characters  of  the  alcohol-compounds.  According  to  O. 
liiebreich,  the  physiological  effects  of  the  ulcoliolate  differ  essentially 
from  those  of  hydrate.  In  preparing  the  liydrnto  for  medicinal  uso, 
one  of  the  main  points  to  be  attended  to  is  its  freedom  from  alcoholio 
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compounds.     Pure  hydrate  of  chloral  boils  at  95°  C,  as  the  authors 
have  ascertained  by  numerous  experiments. 
On  the  Action  of  Chlorine  on  Aldehyde.     G.  Kraemer  and  A. 

Pinner.  (A7in.  der  Ohim.  u,  Pharm.,  clviii.,  37,  and  Journ.  Cheni'. 
Soc,  ix.,  656,  1871.) 

In  this  communication,  the  authors  describe  at  length  their  experi- 
ments on  the  action  of  chlorine  on  aldehyde,  undertaken  chiefly  in 
the  hope  of  thus  obtaining  chloral,  and  being  able  to  utilise  the 
valueless  residue  from  the  first  runnings  obtained  in  the  distillation 
of  crude  spirit,  which  consist  mainly  of  alcohol,  aldehyde,  and 
paraldehyde. 

Chlorine  was  passed  into  aldehyde,  at  first  carefully  cooled  in  a 
freezing  mixture,  and  only  heated  to  100°  at  the  close  of  the  re- 
action. The  first  few  bubbles  caused  the  separation  of  a  small 
quantity  of  solid  metaldehyde,  whether  originally  present  in  the 
aldehyde  or  formed  by  the  reaction,  is  undecided.  After  a  short 
time,  evolution  of  hydrochloric  acid  set  in,  and  every  trace  of  chlorine 
was  absorbed.  With  100  grms.  of  aldehyde,  at  the  end  of  24  hours, 
no  further  absorption  took  place,  even  at  100°.  The  resulting  brown 
mass  consists  of  two  layers :  a  lower,  darker,  almost  solid,  and  an 
upper,  lighter  coloured,  liquid  layer.  The  latter  is  a  saturated  solu- 
tion of  hydrochloric  acid  and  the  bodies  of  the  lower  layer  in  water. 
As  it  was  found  impossible  to  separate  these  two  well,  the  whole 
was  submitted  to  distillation.  A  considerable  quantity  passed  over 
between  90°  and  100° ;  the  thermometer  then  rose  rapidly  to  160° ; 
and  the  main  product  distilled  over  between  this  and  180°;  the 
temperature  again  rose  to  about  240°,  but  only  decomposition-pro- 
ducts were  obtained,  and  a  considerable  carbonaceous  residue  remained 
in  the  flask.  The  authors  did  not  succeed  in  any  case  in  detecting 
acetic  acid,  acetyl  chloride,  or  the  body  C4  H7  CI  O2.  The  simplest 
and  quickest  method  of  purifying  the  portion  boiling  at  160°-180° 
was  found  to  be  fractional  distillation.  By  this  means  a  body  boiling 
at  163°-165''  was  isolated,  which  proved  to  be  crotonic  chloral. 

Trichlorcrotonic  Aldehyde,  or  crotonic  chloral,  C4  H3  CI3  0.  This 
is  a  colourless  oil  of  peculiar  odour,  somewhat  recalling  that  of 
ordinary  chloral ;  it  combines  with  water  to  a  crystalline  hydrate, 
the  reaction  being  attended  by  a  considerable  rise  of  temperature ; 
on  mixing  it  with  alcohol,  much  heat  is  evolved,  but  no  crystalline 
compound  is  formed.  It  is  readily  decomposed  by  alkalies  ;  fuming 
nitric  acid  converts  it  into  the  corresponding  trichlorinated  acid. 
In  short,  in  chemical  behaviour  it  corresponds  in  every  respect  with 
the  trichloraldehyde  of  the  acetic  series.     Its  formation  is  easily 
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explained,  since  Keknle  has  sliown  that  aldehyde  is  readily  converted 
into  crotonic  aldehyde  by  the  action  of  dehydrating  agents  : 

C4H8   02»C4HcO  +  H2  0. 

Now  gaseons  hydrochloric  acid  is  one  of  the  most  effective  agents 
of  condensation,  and  by  the  first  action  of  chlorine  on  aldehyde, 
hydrochloric  acid  is  formed ;  and  this  reacting  on  the  aldehyde, 
effects  its  conversion  into  crotonic  aldehyde,  which  then  becomes 
gradually  chlorinated. 

Crotonic  Chloral  hj/drate,  C4  Hg  CI,  0  Hg  O.  May  be  readily  re- 
crystallised  from  water,  forming  thin,  dazzling  white,  shining  plates, 
which  pertinaciously  retain  water,  and  melt  at  78°.  It  is  very  volatile 
in  a  current  of  steam.  It  is  difficultly  soluble  in  cold,  readily  in  hot 
water,  very  soluble  in  alcohol.  Its  vapour  powerfully  attacks  the 
mucons  membrane  and  the  eyes. 

Dichlorallylene,  C3  H2  CI2.  The  decomposition  of  ordinary  chloral 
by  alkalies  into  chloroform  and  formic  acid,  rendered  it  probable  that 
crotonic  chloral  would  yield  allylic  chloroform  and  formic  acid. 

In  fact,  such  a  body  does  seem  to  be  formed  in  the  first  instance ; 
but  it  is  immediately  decomposed,  with  separation  of  hydrochloric 
acid. 

Even  the  body  thus  formed  is  of  no  great  stability ;  when  per- 
fectly dry,  it  soon  loses  its  pleasant  odour,  gives  off  hydrochloric 
acid,  and  smells  of  phosgene.     It  boils  at  78°. 

On  heating,  crotonic  chloral  hydrate  seems  to  split  np  into  water, 
carbonic  oxide,  hydrochloric  acid,  and  dichlorallylene. 

In  a  subsequent  paper  (Deut.  Chem.  Oes.  Ber.,  iv.,  256)  one  of  the 
authors,  A.  Pinner,  describes  a  further  experiment  on  the  action  of 
chlorine  on  aldchyd,  in  which  he  sought  to  remove  the  hydrochloric 
acid  as  fast  as  it  was  formed,  and  thereby  prevent  the  conversion  of 
the  aldehyd  into  crotonic  aldehyd  by  the  dehydrating  action  of  the 
anhydrous  hydrochloric  acid,  as  explained  above.  He  added  frag- 
ments of  marble  to  moist  aldehyd,  and  passed  a  slow  stream  of 
chlorine  over  it.  In  consequence  of  the  presence  of  water,  most  of 
the  aldehyd  was  oxidised ;  nevertheless,  he  succeeded  in  obtaining 
about  15  to  20  grains  of  impure  chloral.  When  the  aldehyd  was 
dry,  th(!  marble  di<l  not  react  with  the  acid  formed. 

Conversion  of  Chloral  into  Aldehyd  by  Inverse  Substitution.  J. 
Personno.  (Ann.  G.  Pharm.^  clvii.,  113,  and  Journ.  Chcin.  Soc,  ix., 
134,  1871.)  The  author  obtained  aldehyde  by  adding  zinc  to  a  solution 
of  chloral  hydrate,  acidulated  with  hydrochloric  or  sulphuric  acid.  In 
an  (ixpcsrimcnt,  in  which  the  action  was  moderated  by  adding  the  acid 
gradually,  and  in  small  quantities  only,  to  the  zinc  and  chloral,  sufH- 
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cient  aldehyd  was  obtained  to  prepare  the  ammonia  compomid,  and 
render  its  identity  certain.  At  the  same  time,  polymers  of  aldehyd 
are  formed,  in  particular  paraldehyd. 

By  passing  ammonia  gas  into  a  well  cooled  vessel,  containing 
small  quantities  of  anhydrous  chloral,  trichloraldehyde-ammonia, 
C2  H  Clg  0.  N  H3  is  obtained,  very  similar  in  its  properties  to  alde- 
hyde-ammonia. When  ammonia  is  passed  not  so  slowly  into 
quantities  of  chloral  greater  than  two  or  three  grms.,  the  liquid,  even 
when  well  cooled,  becomes  heated ;  and  besides  the  trichloraldehyde- 
ammonia,  chloroform  and  formamide,  C  Hg  N  0,  are  produced, 
owing  to  secondary  reaction,  thus :  Cg  H  CI,  0  +  N  £[3  =  0  H  CI3  + 
C  H3  IS"  0. 

Bromal,  and  the  By-Products  obtained  in  its  Preparation.  Dr.  S. 
S  chaffer.  (BericMe  der  Deutschen  Chem.  Gesellschaft  zu  Berlin,  JSTo.  7, 
1871.)  The  author,  while  preparing  hydrate  of  bromal  on  the  large 
scale,  by  causing  the  vapours  of  bromine  to  pass  into  alcohol,  care 
being  taken  to  avoid  an  excess  of  the  haloid,  and  thereby  preventing 
the  formation  of  bromated  bromethyls,  studied  the  substances  result- 
ing from  this  reaction  by  first  submitting  the  raw  product  to  dis- 
tillation in  a  steam-bath,  and  next  employing  a  sand-bath.  By  the 
steam-bath  heat  some  bromide  of  ethyl,  acetic  ether,  and  solution  of 
hydrobromic  acid  were  driven  off;  while  by  further  heating,  three 
different  groups  of  bodies  were  obtained,  viz. : — At  from  100°  to  130°, 
chiefly  hydrated  bromhydric  acid ;  at  from  165°  to  180°,  bromal  and 
an  oily  substance  insoluble  in  water ;  above  180°,  some  substances 
boiling  with  partial  decomposition.  From  the  distillate,  which  came 
over  at  between  165°  and  180°,  bromal  was  separated  by  the  admix- 
ture of  water,  and  the  hydrate  of  bromal  obtained  in  a  pure  state  by 
recrystallisation.  Bromal  boils,  without  decomposition,  at  173°,  and 
is  not  congealed  at  20°.  The  hydrate  of  bromal  fuses  at  53'5,  cannot 
be  distilled  without  decomposition,  being  converted  into  water  and 
bromal,  which  latter,  on  being  mixed  with  perfectly  absolute  alcohoL 
yields  a  bromal- alcoholate,  a  solid  crystalline  body,  fusing  at  44°, 
difficultly  soluble  in  water,  but  readily  so  in  alcohol  and  ether ;  on 
being  submitted  to  distillation,  it  is  converted  into  alcohol  and 
bromal.  The  formula  of  this  alcoholate  of  bromal  is  Cj  Brg  O  H  + 
C2  He  0. 

Hydrate  of  Bromal.  E.  Steinauer.  (Journ.  de  Pharm.  d'AnverSj 
1871,  105.)  The  author  prepared  hydrate  of  bromal  according 
to  the  method  of  Loewig,  by  passing  dry  carbonic  acid,  saturated 
with  bromine,  into  alcohol.  The  crystals  obtained  were  purified  by 
several  crystallisations.     He  found  the  action  of  hydrate  of  bromal 
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upon  the  organism  to  vary  considerably  with  the  purity  of  the  sub- 
stance employed. 

Following  the  analogy  of  chloral,  it  may  be  supposed  that  the 
hydrate  of  bromal  is  decomposed  in  the  system  into  formic  acid  and 
bromoform,  and  that  the  action  of  bromal  is  therefore  analogous  to 
that  of  bromoform,  which  causes  a  narcotism  slower  than  that  in- 
duced by  chloroform.  Quantities  of  bromal  varying  from  0*06  to 
0'17  grammes,  were  administered  to  rabbits  by  sub-cutaneous  injec- 
tion, producing  a  very  long  period  of  excitement,  followed  by  very 
pronounced  anaesthesia,  while  the  hypnotism  was  indistinctly 
marked. 

Experiments  with  Bromal  Hydrate.  John  Dougall,  M.B.  (Lan- 
cet, 1870,  ii.,  913.)  This  paper  gives  an  account  of  some  experi- 
ments made  with  the  above  agent  on  rabbits,  frogs,  and,  to  a  limited 
extent,  on  the  human  subject. 

Bromal  hydrate  strongly  resembles  chloral  in  colour,  although  it 
is  tinged  with  that  of  chlorine.  It  has  an  acid  reaction,  and 
is  decomposed  by  caustic  alkalies  into  formiate  of  the  base,  and 
perbromide  of  formyle  (bromoform),  the  latter  greatly  resembling 
chloroform  in  its  physical  properties.  Dr.  Dougall  confesses  him- 
self to  have  been  unable  to  determine  satisfactorily  whether  the 
anaesthetic  and  soporific  properties  of  bromoform  were  equal  to 
those  of  chloroform,  although  he  is  inclined  to  think  that  they  are 
not  less. 

Assuming  that  they  are  equal,  it  would  appear  that  in  order  to 
obtain  the  calmative  and  hypnotic  phenomena  produced  by  a  given 
quantity  of  chloral  hydrate  (say  25  grains),  an  equal  quantity  of 
bromal  hydrate  must  be  given ;  half  the  amount  of  which,  as  indi- 
cated by  his  experiments,  would  be  productive  of  highly  dangerous 
if  not  fatal  consequences.  The  phenomena  evoked  by  its  adminis- 
tration are  almost  exclusively  those  of  bromine,  the  penetrating, 
acrid,  and  irritating  qualities  of  which  are  only  partially  subdued  in 
the  salt.  The  anaesthesia  and  hypnosis  referred  to  in  the  author's 
experiments  with  the  bromal  hydrate  on  animals  were,  he  thinks, 
ofton  partial,  and  probably  more  apparent  than  real.  Applying  to 
bromal  hydrate,  Liebreich's  theory  of  the  evolution  of  chloroform 
from  cliloral  hydrate  by  the  alkalies  of  the  blood,  it  appears  that,  in 
the  cfuse  of  a  rabbit,  twelve  grains  were  required  to  generate  bromo- 
form enough  to  cause  muscular  relaxation  and  drowsiness  for  about 
an  hour,  and  that,  too,  in  a  small  animal,  with  the  bromoform  given 
in  a  free  state,  in  which  condition  it  might  be  expected  to  act  with 
concentrated  energy.     It  seems,  therefore,  that  a  dose  of  bromal 
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hydrate,  equal  at  least  to  a  hypnotic  dose  of  chloral  hydrate,  would 
require  to  be  given  to  an  adult  human  subject  to  represent  a  quan- 
tity of  bromof  orm  which  might  be  expected  theoretically  to  produce 
normal  sleep,  i.e.^  from  twenty-five  to  thirty  grains, — an  amount  that 
would  undoubtedly  prove  fatal. 

As  the  result  of  his  experiments,  Mr.  Dougall  considers  that  the 
nearest  approximation  to  the  fatal  dose  of  bromal  hydrate  is  in  the 
ratio  of  one  grain  to  the  pound  weight  both  of  rabbits  and  frogs. 

The  manner  in  which  it  ultimately  destroys  life  is  by  its  power- 
ful irritant  action,  intensified  by  a  decided  predilection  for  mucous 
membranes,  rapidly  inducing  a  fatal  form  of  asphyxia.  Judging 
from  the  results  of  Mr.  Dougall's  experiments,  it  seems  improbable 
that  bromal  hydrate  can  ever  be  used  to  any  great  extent  in  thera- 
peutics ;  that  it  will  ever  rank  with  chloral  hydrate  as  a  hypnotic 
appears,  in  the  meantime,  impossible. 

Iodoform.  J.  Henry  Carstens,  M.D.  {Detroit  Eev.  of  Med. ; 
Pharon.  Journ.^  3rd  series,  i.  544.)  Teriodide  of  formyl,  or  sesqui-iodide 
of  carbon,  as  it  was  formerly  called,  has  a  chemical  composition  of 
C  H I3.  It  was  discovered  in  the  year  1822  by  Serullas,  who  pro- 
cured it  by  adding  chlorinated  lime  to  an  alcoholic  solution  of  iodide 
of  potassium. 

A  good  method  for  making  this  compound  is  given  by  Wittstein. 
Two  parts  of  carbonate  of  potash,  two  parts  of  iodine,  one  part  of 
alcohol,  and  five  of  water,  are  mixed  in  a  retort,  which  is  then 
heated  by  means  of  a  water-bath  till  the  contents  are  perfectly 
colourless.  After  the  retort  has  cooled,  the  liquid  is  poured  into  a 
beaker  and  allowed  to  settle.  The  yellow  scaly  mass  is  then  col- 
lected on  a  filter,  washed  thoroughly  with  water,  and  dried  between 
filter  paper.  The  filtrate  contains  a  notable  quantity  of  iodate  and 
iodide  of  potassium,  which  the  author  proposes  to  recover  in 
order  to  make  the  process  economical. 

Iodoform  appears  in  the  shape  of  yellow,  shining,  six-sided  scales, 
with  a  spicy  odour  (like  safiron,  or  iodine  and  chloroform);  it  is  vola- 
tile at  ordinary  temperature.  Almost  insoluble  in  water  (one  part 
in  13,000),  but  more  soluble  in  alcohol  (one  part  in  80).  If  it  be 
used  in  a  mixture,  it  is  necessary  to  avoid  alcoholic  solution  of 
potash,  which  decomposes  it,  forming  formate  of  potash  and  iodide 
of  potassium. 

Iodoform  has  lately  been  prominently  brought  to  the  notice  of 
physicians  in  the  United  States  as  a  remedy  for  chronic  ulcers 
{Froc.  Fenn.  State  Med.  Soc^  1868),  obstinate  neuralgia,  scrofula, 
strumous  ophthalmia,  consumption,  and  even  in  cancer  is  stated  to 
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have  relieved  tlie  excruciating  pain  of  this  malignant  disease,  with- 
out seeming  to  arrest  the  same  (Medical  and  Surgical  Reporter, 
Phil.,  vols,  xvi.,  xvii.,  xviii.).  It  is  also  a  valuable  dressing  in 
chancre. 

It  is  best  administered  in  pill  form,  one  to  two  grains,  three  times 
a  day.  Quevenne's  iron  may  often  be  advantageously  added.  Exter- 
nally it  is  used  as  an  ointment,  one-half  to  one  drachm  of  iodoform 
to  one  ounce  of  lard ;  or  it  is  dissolved  in  hot  alcohol,  and  glycerine 
added ;  these  to  be  used  pro  re  natd. 

On  a  Reaction  of  Chloroform.  A.  W.  Hofmann.  (Beut  Cliem. 
Ges.  Bar.,  iii.,  769,  and  Journ.  Chem.  Soc,  ix.,  187, 1871.)  To  detect 
small  quantities  of  chloroform,  especially  in  presence  of  ethereal  com- 
pounds closely  allied  to  it,  and  possessing  similar  properties,  advantage 
may  be  taken  of  its  behaviour  with  the  monamines  in  presence  of  alco- 
hol and  sodium  hydrate.  The  odour  of  isonitriles  thereby  produced  is 
an  infallible  sign  of  the  presence  of  chloroform.  The  experiment  is 
performed  by  adding  the  liquid  to  be  tested  to  a  mixture  of  aniline  (any 
other  primary  monamine,  fatty  or  aromatic,  serves  equally  well)  and 
alcoholic  soda.  If  chloroform  is  present,  a  violent  reaction  takes 
place,  either  immediately,  or  on  warming  gently,  and  the  peculiar 
smelling  vapour  of  the  isonitrile  is  evolved.  Bromoform  and 
iodoform  of  course  behave  like  chloroform.  The  reaction  occurs, 
moreover,  with  all  bodies  capable  of  yielding  chloroform,  bromoform, 
or  iodoform,  by  the  action  of  alkalies.  For  example,  on  adding  a 
solution  of  chloral  in  aniline  to  alcoholic  potash,  the  vapour  of  an 
isonitrile  is  immediately  evolved  in  abundance.  Ghlorethijlidene, 
treated  with  alcoholic  potash  and  aniline,  yields  no  isonitrile,  and  is 
therefore  easily  distinguished  from  chloroform.  The  reaction  here 
recommended  is  so  delicate,  that  one  part  of  chloroform  dissolved  in 
5000  to  0000  parts  of  alcohol,  may  be  detected  with  certainty. 

English  Chloroform.  Dr.  Hager.  (Pharm.  Centralhalle,  1871, 
p.  05.)  This  preparation  has  come  into  extensive  use  in  Germany 
during  the  past  year,  many  physicians  asserting  that  it  does  not  de- 
compose spontaneously,  and  that  consequently  it  can  bo  employed 
with  greater  security.  The  author  of  the  present  note  thinks  that 
the  chloroform  manufactured  in  England,  owes  its  reputation  less  to 
its  real  virtues  than  to  the  testimonials  of  English  physicians,  and  to 
the  formidable  black  bottle  in  which  the  German  chloroform  has  to 
be  kept  by  order  of  government.  Ho  then  continues  to  state  that  if 
German  chomistH  and  druggists  acttnl  with  common  sense  there 
would  not  be  need  for  impcn-ting  English  chloroform.  He  considers 
that  chloroform  of  1*5  specific  gravity  is  subject  to  spontaneous  de- 
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composition,  wliich  is  prevented  by  an  addition  of  i  to  |  per  cent,  of 
alcohol ;  and  that  the  English  manufacturers  have  not  been  slow  to 
act  upon  this  experience.  He  also  states  that  after  Scheering  had 
shown  that  absolutely  pure  chloroform  could  be  prepared  from 
hydrate  of  chloral,  the  English  at  once  took  to  this  method,  and 
adds,  that  all  the  very  pure  English  chloroform  in  commerce  has 
really  been  so  prepared  is  proved  by  its  behaviour  to  concentrated 
sulphuric  acid :  the  latter  does  not  change  its  colour  when  the  chlo- 
roform comes  from  chloral  hydrate,  but  becomes  tinged  when  the 
chloroform  has  been  prepared  from  chlorinated  limie,  water,  and 
alcohol.  The  author  concludes  by  recommending  German  chemists 
to  act  upon  this  information,  and  thus  to  make  themselves  inde- 
pendent from  English  supply. 

The  Distillation  and  Boiling  Point  of  Glycerine.  T.  Bo  las. 
(Journ.  Ghem.  8oc.,ix.,  84.)  It  is  well  known  that  when  glycerine, 
subjected  to  the  ordinary  atmospheric  pressure,  is  heated  so  much  as 
to  cause  ebullition,  it  is  more  or  less  rapidly  decomposed ;  and  that 
almost  the  whole  of  the  glycerine  may  be  decomposed  by  repeated 
distillation.  This  decomposition  may  be,  however,  entirely  pre- 
vented by  a  reduction  of  the  pressure  in  the  apparatus  employed  to 
12'50  m.m.  The  boiling  point  of  glycerine  was  determined  by 
effecting  the  distillation  in  a  long-neck  flask,  having  a  supplementary 
neck  attached  at  right  angles  to  the  principal  one.  In  the  principal 
neck,  the  thermometer  was  fixed  by  the  aid  of  a  caoutchouc  cork, 
while  the  smaller  neck  was  connected  in  a  similar  manner  with  a 
two-neck  receiver.  The  glycerine,  together  with  a  few  fragments 
of  tobacco-pipe  (this  latter  being  required  to  prevent  the  bumping 
which  would  otherwise  occur),  being  placed  in  the  retort- flask,  the 
receiver  was  connected  with  a  Sprengel's  mercurial  pump  and  a 
manometer,  the  caoutchouc  joints  being  made  air-tight  with 
glycerine  in  the  usual  way.  Unless  the  glycerine  distilled  had  been 
dehydrated  by  previous  distillation  in  a  vacuum,  the  first  portion  of 
the  distillate  consisted  principally  of  water;  afterwards,  when  the 
glycerine  in  a  pure  state  came  over,  the  temperature  indicated  by 
the  thermometer  was  179*5°  C.  At  this  time  the  pressure  on  the 
liquid  was  12'5  m.m.,  a  pressure  nearly  corresponding  to  the  tension 
of  aqueous  vapour  at  the  temperature  of  the  receiver.  Analysis 
showed  that  the  distilled  glycerine  was  perfectly  pure  and  anhydrous. 

Under  a  pressure  of  50  m.m.,  glycerine  distils  without  change  at 
about  210°  C.  Glycerine,  dehydrated  by  distillation,  absorbs  water 
from  the  atmosphere  to  the  extent  of  about  50  per  cent,  of  its  weight. 
The  amount  absorbed  is,  as  might  be  expected,  very  variable 
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Specific  Gravity  of  Solutions  of  Glycerine.  M.  H.  Schweickert. 
(Journ.  de  Fharm.  d'Anvers,  1870,  179.)  The  author  gives  the 
following  table  of  the  density  of  mixtures  of  water  and  glycerine, 
but  does  not  indicate  the  temperature  at  which  the  specific  gravities 
were  taken : — 


Density. 

Water. 

1-267 

0 

1-260 

2 

1.254 

4 

1-247 

6 

1-240 

8 

1-234 

10 

1-228 

12 

1.221 

14 

1-215 

16 

1-209 

18 

1-203 

20 

1-197 

22 

1-191 

24 

Density. 

Water 

1-185 

26 

1-179 

28 

1-173 

30 

1-167 

32 

1-161 

34 

1-156 

36 

1-150 

38 

1-145 

40 

1-139 

42 

1-134 

44 

1-128 

40 

1123 

48 

1-117 

50 

Test  for  Butyric  Acid  in  Glycerine.  (Journ.  Chim.  Med.  and  Pharm. 
Jotcrn.,  3rd  series,  i.,  348.)  Perutz  states  that  when  glycerine 
is  gently  heated  with  alcohol  and  sulphuric  acid,  butyric  ether  is 
formed  if  the  glycerine  contains  butyric  acid,  and  it  may  be  re- 
cognised by  its  characteristic  odour. 

Synthesis  of  Oil  of  Rue.  E.  Von  Gorup-Besanez  and  Ferd. 
Grimm.  (Ann.  Ch.  Pharm.,  clvii.,  275.)  The  volatile  oil  of 
garden  me,  which  had  been  regarded  by  Gerhardt  and  Cahours 
as  the  aldehyde  of  capric  acid,  Cjo  H20  0,  was  examined  by  Williams 
and  Hallwachs,  who  assigned  to  it  the  formula  CuH^aO-  Hall- 
wachs,  moreover,  suspected  that  it  might  turn  out  to  be  a  ketone, 
and  not  an  aldehyde.  This  view  was  maintained  by  Harbordt,  who, 
working  in  Strecker's  laboratory,  showed  that  it  did  not  undergo 
oxidation  easily,  and  that  it  did  not  yield  the  acid  Cio  H.q  Ojj  on 
oxidation.     According  to   Harbordt,  oil  of  rue  consists  of  methyl- 

nonyl  ketone,  C  0  |  ^,  ^ 

The  authors  have  confirmed  this  formnla  by  preparing  it  syn- 
thetically. They  subjected  to  destructive  distillation,  at  as  gentle  a 
heat  as  jwssible,  a  mixture  of  auetate  of  lime  and  caprate  of  lime  in 
equivalent  proportions,  and  obtained  an  oil  which,  on  examination, 
turned  out  to  bo  identical  with  the  natural  oil  of  rue,  and  to  have 
the  composition  Ca  H„  0.  The  equation  explaining  its  production 
is  as  follows  : — 
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Oaprylate.  Acetate. 

C9  Hi9  CO")   >-.,    CHgCO')/-. 
Ca)  ^^  Ca]^ 

Methyl-nonyl  ketone. 

It  boils  at  223°  to  224°  C,  and  has  a  sp.  gr.  of  0*8295  at  17-5°  C, 
and  forms  a  crystalline  compound  with  bisulphites.  The  capric 
acid  employed  in  the  research  had  been  extracted  frora  a  specimen 
of  Hungarian  fousel  oil. 

Benzylic  Alcohol  from  Balsam  of  Peru.  J.  Kachler.  (Zeitschr. 
f.  Chem.,  vi.,  59.)  The  balsam  is  shaken  up  with  twice  its  volume  of 
caustic  potash  solution  of  1'2  sp.  gr.,  and  the  emulsion  thus  obtained 
is  treated  with  ether  as  long  as  it  extracts  anything.  The  ethereal 
solution,  having  been  separated  by  means  of  a  separating  funnel,  is 
then  distilled  until  a  pale  yellowish  residue  remains,  which  is  heated 
in  a  flat  basin  over  the  water-bath,  until  all  trace  of  ether  has  been 
driven  off.  In  this  way  a  considerable  quantity  of  a  yellowish  oil  was 
obtained,  which,  with  a  view  to  purify  it,  was  submitted  to  distilla- 
tion ;  but  as  this  could  not  be  done  without  partial  decomposition 
(with  formation  of  stilben,  C14  Hja)  the  following  method  was 
employed : — One  volume  of  the  oil  was  shaken  up  with  two  volumes 
of  a  concentrated  alcoholic  solution  of  caustic  potash ;  a  solid  soapy 
mass  formed,  being  the  potash  salt  of  cinnamic  acid.  When  the 
oil  was  boiled  with  potash  solution,  the  cinnamic  acid  formed, 
contained  some  benzoic  acid.  If  the  above  mentioned  soap  is  dis- 
solved in  hot  water,  an  oil  separates  which  can  be  removed  by  a 
pipette.  But  it  is  not  yet  quite  pure,  as  shaking  up  with  a  new 
portion  of  alcoholic  potash  solution  again  produces  a  soapy  matter, 
which,  however,  is  no  more  solid,  but  only  smeary.  The  benzylic 
alcohol  is  obtained  in  a  pure  state  by  boiling  the  oil  with  four  times 
its  volume  of  aqueous  potash  solution  of  1*3  specific  gravity  until  the 
two  layers  have  united  into  one.  On  pouring  the  liquid  into  a  basin, 
it  soon  solidifies  to  a  buttery  mass  of  crystals,  of  the  appearance  of 
mother-of-pearl.  The  mass  is  pressed  between  linen,  the  filtered 
liquid  is  diluted,  and  submitted  to  distillation ;  the  distillate,  a  milky 
liquid,  contains  the  alcohol,  which  may  partly  be  separated  by  the 
pipette,  and  partly  by  extracting  with  ether.  The  ethereal  solution 
was  distilled,  the  residue  heated  over  the  water-bath  until  all  ether 
had  been  chased  off,  and  the  alcohol  left  now  united  with  the  first 
portion.  The  whole  distilled  over  calcium  chloride  yielded  almost 
pure,  colourless  benzylic  alcohol,  C7  Hg  0,  boiling  between  202"  and 
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205°  C.     The  author  gives  at  this  occasion,  the  melting  points  of 
various  mixtures  of  cinnamic  and  benzoic  acids : 


Cinnamic  Acid. 

Benzoic  Acid. 

Melting  Point. 

100  (in  100  parts) 

0  (in  100  parts) 

133-3<'  C. 

99 

1 

181-8 

90 

10 

126-6 

80 

20 

118-0 

70 

30 

108-2 

60    . 

40 

98-7 

50 

50 

84-3 

40 

60 

87-1 

30 

70 

101-4 

20 

80 

106-4 

10 

90 

111-5 

1 

99 

118-2 

0 

100 

123-3 

Resin  of  Balsam  of  Peru. — The  alcoholic  solution  of  the  balsam,  after 
having  been  extracted  with  ether,  leaves,  on  heating  awaj  all  traces 
of  ether,  a  residue,  which  on  addition  of  hydrochloric  acid  yields  a 
soft  brown  resin,  possessing  a  pleasant  fragrance  of  vanille.  On 
boiling  it  with  water,  it  becomes  solid  and  brittle.  Its  concentrated 
alcoholic  solution  mixes  with  a  concentrated  alcoholic  solution  of 
potash  without  separation  of  a  potash  salt.  Heated  with  three  times 
its  weight  of  caustic  potash  until  a  sample  dissolved  in  water  gave 
but  little  separated  matter,  then  dissolved  in  water,  filtered,  the 
filtrate  extracted  with  ether,  the  ether  solution  distilled  off,  the 
remaining  residue  treated  with  carbon  bisulphide,  a  small  quantity 
of  benzoic  acid  could  be  obtained.  That  portion  of  the  residue, 
which  remained  undissolved  in  the  carbon  disulphide  proved,  after 
purification  with  animal  charcoal,  to  be  proto-catechuic  acid.  The 
amount  of  benzylic  alcohol  obtainable  from  the  balsam  of  Peru  is  so 
considerable  that  this  balsam  may  bo  recommended  as  a  very  good 
substance  for  the  production  of  that  alcohol.  On  the  average  100 
pts.  of  balsam  gave  20  pts.  of  benzylic  alcohol,  40  pts.  crude  cinnamic 
acid,  and  32  pts.  resin. 

The  author  was  unable  to  discover,  contrary  to  a  statement  by 
Delafontaine,  any  cinnamic  alcohol  in  the  benzylic  alcohol. 

On  Benzoin  and  Benzoic  Acid.  Julius  Loowe.  (Zeitschrift  f. 
Chuuu',,  1870,  298.) 

To  determine  whether  benzoic  acid  exists  free  in  benzoin,  or 
whether  it  is  generated  by  heating  the  resin,  the  author  Bought  to 
answer  the  following  foui'  queries : — 1.  Does  benzoic  acid  exist  ready 
formed  in  benzoin  ?     2.  Is  benzoic  acid  in  the  resin  united  with  a 
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base  ?  3.  Is  benzoic  acid  formed  through  the  influence  of  the  air 
upon  the  fused  resin  ?  4.  Is  benzoic  acid  a  product  of  decomposition 
of  a  body  contained  in  the  resin  ? 

A  large  quantity  of  benzoin  was  intimately  mixed.  Three  portions 
of  it,  each  weighing  15  grms.,  were  heated  in  the  usual  manner,  in 
a  dish  covered  with  paper ;  one  in  contact  with  the  air,  one  in  a 
current  of  hydrogen,  and  the  third  in  carbonic  acid;  2"2,  2'5  and 
2*4  grm.  benzoic  acid  were  obtained ;  therefore,  an  oxidation  of  the 
resin  to  benzoic  acid,  does  not  take  place  on  fusion  in  atmospheric 
air. 

30  grms.  of  benzoin  were  dissolved  in  95  per  cent,  of  alcohol,  and 
the  filtered  solution  mixed  with  an  alcoholic  solution  of  caustic  soda. 
A  red  brown  sediment  had  occurred  after  48  hours,  which  was  well 
washed  upon  a  filter  with  alcohol,  dissolved  in  water,  and  decom- 
posed by  boiling  with  muriatic  acid;  an  amorphous  precipitate 
separated,  which,  after  filtering,  yielded  benzoic  acid  on  being  heated. 
If  free  benzoic  acid  had  been  contained  in  the  resin,  it  would  have 
entered  the  soda  precipitate  and  been  separated  in  crystals  by  the 
muriatic  acid ;  since,  however,  it  is  obtained  from  the  amorphous 
precipitate  only  by  heat,  the  author  concludes  that  benzoic  acid  as 
such  was  not  present. 

The  filtrate  from  the  soda  precipitate  was  distilled ;  the  amorphous 
residue  dissolved  in  water,  yielded  with  muriatic  acid,  a  resinous 
precipitate,  giving  a  copious  sublimate  of  benzoic  acid,  while  the 
acid  filtrate  on  concentration  yielded  only  small  quantities  of  crystal- 
line benzoic  acid.  The  author  concludes  from  this  experiment,  that 
at  least  a  portion  of  benzoic  acid  does  not  exist  ready  formed  in  the 
resin. 

A  portion  of  benzoin  was  dissolved  in  alcohol,  the  solution  at  the 
boiling  point  precipitated  with  water,  the  alcohol  distilled  ofi",  and 
the  aqueous  solution  decanted  from  the  sediment ;  this  was  treated 
four  times  in  the  same  manner ;  at  last  the  alcohol  was  not  distilled 
off",  but  was  removed  with  the  water.  The  resin  thus  purified,  be- 
haves towards  soda  and  muriatic  acid  essentially  like  the  crude 
benzoin.  The  aqueous,  faintly  alcoholic  solutions  did  not  yield 
crystals  of  benzoic  acid  on  evaporation ;  a  small  quantity  of  it, 
however,  was  present,  its  crystallisation  being  prevented  by  the 
presence  of  a  resinous  body. 

These  results  led  the  author  to  the  conclusion  that  some  free 
benzoic  acid  is  present  in  the  resin ;  but  that  the  greater  portion  is 
generated  on  heating,  from  one  of  the  proximate  principles  contained 
in  benzoin. 
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Of  all  the  different  apparatus  recommended  for  the  sublimation  of 
benzoic  acid,  the  author  prefers  that  of  Mohr ;  but  recommends  a 
steady  temperature  of  170"  C.  A  flat  vessel  of  iron  or  copper  is 
connected  with  a  glass  tube  bent  upwards,  into  which  a  thermometer 
is  inserted,  while  the  vessel  is  covered  with  paper.  The  purest  acid 
was  obtained  by  mixing  the  resin  with  an  equal  weight  of  crude  oil 
of  vitriol  free  from  nitric  acid  ;  this  mixture,  put  into  a  leaden  vessel 
is  placed  into  the  iron  or  copper  vessel,  and  then  slowly  heated  to 
the  above  temperature  to  prevent  its  foaming  over. 

The  use  of  Preparations  of  Carbolic  Acid  in  Small-Pox  Epidemics. 
MM.  Dubarth  and  Rolle.  (Echo  Med.  et  Pharm.  Beige.,  and  Journ. 
Pharm.,  3rd  series,  i.,  626.) 

Although  carbolic  acid  is  not  a  preservative,  enabling  us  to  dispense 
with  vaccination,  it  is  nevertheless  a  disinfecting  agent  which  it  is 
advisable  to  employ  as  a  prophylactic.  In  a  hygienic  point  of  view 
it  is  thought  worth  while  to  call  attention  to  two  new  preparations, 
or  rather  two  different  forms  of  the  same  preparation,  which  are  due 
to  MM.  Dubarth  and  Rolle. 

The  best  method  of  employing  carbolic  acid  as  a  disinfectant, 
according  to  M.  Dubarth,  is  to  mix  it  with  a  coarse  powder,  which 
being  saturated  with  it,  so  divides  the  acid  as  to  present  the  largest 
possible  surface  for  evaporation.  For  this  purpose  powdered  brick 
affords  an  excellent  vehicle,  at  once  convenient  and  easy  in  its  use. 

The  following  is  the  manner  in  which  he  prepares  this  mixture, 
to  which  he  has  given  the  name  of  "  Dubarth's  Disinfectant." 

Powdered  Brick 5  kil.  ''-'  ^' 

Carbolic  Acid 250  gr. 

Dissolve  the  acid  in  a  sufficient  quantity  of  alcohol,  and  then  mix.  A 
thin  layer  of  this  powder  spread  upon  a  plate,  frequently  stirred  and 
slightly  damped,  produces  at  the  ordinary  temperatare  a  much  larger 
quantity  of  antimiasmatic  vapours  than  would  bo  given  off  by  any 
solution  of  carbolic  acid.  It  is  superior  to  the  solutions  of  perman- 
ganate of  potash,  its  effects  being  more  constant  and  more  certain. 

The  following  is  the  method  proposed  by  M.  RoUo  for  making 
carbolicized  cigarettes : — 

Powdered  Plaster 100 

Carbolic  Acid 20 

Dissolve  the  carbolic  acid  with  a  Hiifficient  (juaniity  of  alcohol,  and 
sprinkle  with  this  solution  the  granulated  i)ljustcr.  Stir  with  a 
apatala  in  order  to  secure  an  equal  distribution  of  the  active  sub- 
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stance,  then  introduce  the  granules  into  the  hollow  portion  of  a  quill, 
of  which  the  ends  are  closed  with  a  little  wadding,  as  is  done  in  the 
case  of  camphor  cigarettes. 

As  an  agent  in  the  treatment  of  confirmed  small-pox,  carbolic  acid 
has  been  largely  experimented  with  since  the  first  trials  by  M. 
Chauffard,  with  results  proportionate  to  the  gravity  of  the  evil. 
Professor  Godefroy,  of  Rennes,  has  had  three  cases  of  small-pox,  in 
which  he  has  obtained  such  satisfactory  results  by  the  use  of  it,  that 
he  has  published  the  particulars  in  the  Bevue  de  Therajpeutique 
Medico-  Chirurgicale. 

The  first  was  the  case  of  an  unvaccinated  adult,  suffering  from 
semiconfluent  small-pox.     The  prescription  ordered  was — 

Mixture  of  Acacia  (Potion  gommeuse,  Fr.  Codex)  125  grammes. 
Crystallised  Carbolic  Acid 1        ,, 

Two  tablespoonfuls  to  be  taken  every  two  hours. 

The  following  lotion  was  to  be  applied  every  hour  to  the  face  and 
hands  : — 

Crystallised  Carbolic  Acid        5  grammes. 

Distilled  Water 500        „ 

There  was  no  suppuration. 

The  second  case  was  that  of  a  confluent  variolic  eruption.  The 
same  treatment  was  adopted.     There  was  no  suppuration. 

The  third  case  was  an  infant  of  eighteen  months.  The  eruption 
was  moderate.  Without  ceasing  to  suck,  this  child  took  a  teaspoon- 
fal  of  a  solution  of  30  centigrammes.  The  hands  were  bathed  with 
a  lotion  made  according  to  the  formula  previously  given.  It 
recovered. 

It  is  well  to  remark  that  these  three  cases  were  too  slight  to  decide 
in  favour  of  the  efficacy  of  carbolic  acid ;  but  they  at  least  prove  that 
the  acid  can  be  administered  without  inconvenience. 

On  Snlphocarbolic  Acid  and  the  Snlphocarbolates.— T .  Omar  Guy. 
(Amer.  Journ.  Pharm.,  xlii.,  209.)  These  chemical  combinations 
having  recently  come  before  the  medical  world  as  new  therapeutical 
agents,  the  author  has  subjected  them  to  investigation. 

SuljphocarhoUc  Acid. —  This  is  first  formed  by  combining,  by  aid  of 
heat,  sulphuric  and  carbolic  acids,  in  the  proportion  of  49  parts  by 
weight  of  the  former  to  94  parts  by  weight  of  the  latter,  or  one 
equivalent  of  each. 

The  mixture  is  put  into  a  flask  with  a  narrow  top,  into  which  is 
inserted   a  thermometer,  and   covered   over  by  means  of  a  paper 
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diaphragm,  in  order  to  keep  the  fumes  from  escaping.  It  is  then 
placed  on  a  sand-bath,  and  heat  gradually  applied,  until  the  acid  is 
raised  to  the  temperature  of  290°  F.,  and  kept  at  this  point  for  ten 
or  fifteen  minutes,  and  then  allowed  to  gradually  cool. 

At  first  this  forms  a  thick  syrupy  liquid  of  a  rich  wine  colour, 
which,  in  time,  passes  into  a  crystalline  mass,  composed  of  small 
rhomboidal  crystals,  having  a  reddish-brown  appearance.  This  again 
becomes  liquid  at  or  about  80**  F. 

When  the  two  acids  are  first  mixed,  heat  is  evolved,  the  temper- 
ature being  raised  to  190°  F.  Fumes  are  given  ofi*,  which  are  again 
condensed  on  the  sides  of  the  vessel.  These  have  an  odour  similar 
to  carbolic  acid,  though  difiering  in  some  respects. 

Sulphocarbolic  acid  reddens  litmus;  with  the  sesquichloride  of 
iron,  also  with  the  solution  of  the  pernitrate  of  iron,  it  produces 
a  beautiful  purple  colour,  which  fades  when  exposed  to  the  sunlight 
for  a  short  time.  With  chloride  of  barium,  nitrate  of  barium,  and  the 
acetate  of  lead,  it  produces  a  slight  opalescence,  which  is  probably 
owing  to  a  little  free  sulphuric  acid. 

Its  taste  is  at  first  strongly  acid,  leaving  a  slight  empyreumatic 
taste  upon  the  tongue.  It  also  has  a  strong  empyreumatic  odour, 
resembling,  to  some  extent,  carbolic  acid.  Its  sp.  gr.  is  1'288 ;  it  boils 
at  540"  F.,  and  is  decomposed  at  560°  F.,  into  a  black,  shiny,  amorphous 
mass,  without  odour;  which  is  soluble  in  water  and  alcohol,  and 
gives  a  decided  reaction  with  the  soluble  barium  and  lead  salts. 

The  acid  is  soluble  in  any  proportion  of  water,  alcohol,  and  ether. 
It  dissolves  iodine,  and  the  solution  wiU  combine  with  water,  with- 
out throwing  the  iodine  out  of  solution. 

When  heated  to  400"  F.  it  becomes  of  a  bright  red  colour,  and 
when  cooled  forms  an  almost  semi-solid  mass.  If  nitric  acid  is 
added  to  a  portion  of  sulphocarbolic  acid,  it  is  immediately  decom- 
posed with  violence,  nitrophenic  acid  being  formed — a  black,  oily 
liquid,  giving  off  a  peculiarly  disagreeable  odour,  entirely  different 
from  that  of  carbolic  acid. 

In  forming  the  sulphocarbolic  acid,  chemically  pure  sulphuric  acid, 
Bp.  gr.  1'82.S,  and  Calvert's  No.  2  carbolic  acid  should  be  used. 

Sulphocarbolic  acid  has  been  experimented  with  in  regard  to  its 
disinfectant  properties,  and  found  to  be  much  more  efficient  than 
csarbolic  acid  alone.* 

With  salifiable  bases  it  combines  and  forms  salts,  which  have  been 
called  sulphocarbolates.     These  have  a  faint  odour  of  oarbolio  acid, 

•  Vide  ••  Pbarmaoist,"  Chicago,  September,  1869. 
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and  are  supposed  to  have  its  therapeutical  properties  without  its 
causticity,  rendering  it  suitable  for  internal  administration. 

In  heating  the  acid  great  care  should  be  used  not  to  heat  it  too 
suddenly.  There  is  apt  to  form  at  the  bottom  of  the  vessel  a  black 
liquid,  caused  by  too  great  a  temperature,  resulting  in  the  decom- 
position of  the  acid. 

Sulphocarholate  of  Soda. — This  salt  is  at  present  considered  the 
most  important  of  the  series.  It  may  be  produced  by  taking  one 
volume  of  sulphocarbolic  acid,  adding  six  volumes  of  water,  and 
completely  saturating  with  carbonate  of  soda  in  crystals.  The  solu- 
tion is  then  filtered  and  evaporated  slowly  over  a  sand  or  water 
bath  until  a  slight  pellicle  is  formed,  when  it  is  set  aside  to 
crystallise.  When  the  crystals  are  all  formed,  the  mother- water  may 
be  still  further  evaporated,  and  a  new  crop  of  crystals  obtained. 

Should  they  contain  colouring  matter,  or  the  crystals  not  be  well 
formed,  a  re-solution  and  crystallisation  will  produce  a  beautiful  salt, 
free  from  colouring  matter,  and  of  well-defined  rhomboidal  prisms, 
soluble  in  five  parts  of  cold  water  at  60''  F.,  and  in  two- thirds  its 
weight  of  boiling  water ;  soluble  to  a  slight  extent  in  alcohol,  but 
insoluble  in  ether. 

Sulphocarbolate  of  soda  is  a  nearly  colourless  salt,  possessing  a 
slight  pinkish  tinge.  It  has  a  somewhat  saline,  bitterish  taste,  and 
a  faint  odour  of  carbolic  acid ;  neutral  to  test-paper ;  produces  no 
precipitate  with  chloride  of  barium,  nitrate  of  baryta,  or  the  acetate 
of  lead.  With  the  sesquichloride  of  iron  and  the  liquor  f  erri  nitratis, 
it  produces  a  beautiful  purple  colour,  characteristic  of  the  sulpho- 
carbolic acid. 

The  crystals  should  be  well  dried  by  exposing  them  to  the  air  in 
a  warm  place  on  filtering  or  porous  paper. 

In  heating  this  salt  to  a  high  degree,  it  loses  thirty  per  cent,  of  its 
weight,  and  falls  into  a  greyish-white  powder,  giving  a  white  preci- 
pitate with  chloride  of  barium,  nitrate  of  baryta,  and  acetate  of  lead ; 
with  the  sesquichloride  of  iron  and  the  solution  of  temitrate  of  iron, 
it  produces  a  deep  reddish  colour.  If  the  heat  is  continued  to  red- 
ness it  takes  fire,  and  burns  without  flame.  Nitric  acid,  added  to  a 
solution  of  the  salt,  gradually  acquires  a  reddish-brown  colour. 

The  therapeutical  properties  of  sulphocarbolate  of  soda  have  not 
been  thoroughly  investigated.  It  has  been  used  in  phthisis  with 
marked  success;  also  in  zymotic  diseases  with  favourable  results. 
It  has  been  given  in  doses  ranging  from  ten  to  sixty  grains.* 

Several  physicians  of  this  city  have  used  the  sulphocarbolate  of 
*  Vide  "  London  Practitioner,"  July,  1869. 
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soda  in  tlie  treatment  of  disease.     Among  the  number  the  following 

have  been  reported.     One  case  was  that  of   Anna  E ,    having 

suffered  from  ozena  for  several  years.  The  sulphocarbolate  of  soda 
was  used,  varying  the  strength  from  two  to  eight  grains  to  the  fluid 
ounce  of  water.  It  was  used  twice  daily,  with  Thudichum's  nasary 
douche,  with' the  most  flattering  success. 

It  was  also  used  as  a  topical  application  in  a  case  of  syphilitic 
sore-mouth  with  good  results.  In  this  case  the  strength  of  the 
solution  used  was  3i.  to  fgiv.  of  water. 

As  a  dressing  for  fetid  leg  ulcers  the  solution  of  the  sulphocarbol- 
ates  possesses  one  advantage  over  the  carbolic  acid  ;  the  acid  in  oil  or 
paste  is  at  first  generally  too  stimulating,  but  soon  volatilizes,  leaving 
the  oil  or  paste  inert.  The  sulphocarbolates  being  less  volatile,  but 
at  the  same  time  possessing  the  antiseptic  qualities,  a  more  uniform 
application  is  obtained. 

This  salt  was  used  in  several  cases  of  severe  tonsilar  ulceration, 
which  all  rapidly  recovered  without  the  occurrence  of  suppuration. 

It  was  also  employed  in  several  severe  cases  of  scarlet  fever,  every 
case  of  which  recovered  in  a  less  period  of  time  than  under  any 
treatment  which  had  previously  been  employed  in  similar  cases. 

Sulphocarbolic  Acid  and  the  Sulphocarbolates.  J.  C reuse.  (Amer. 
Journ.  Fharm.,  xliii.,  10.)  The  author  quotes  some  experiments 
in  support  of  his  opinion  that  sulphocarbolic  acid  is  composed  of 
three  equivalents  of  sulphuric  acid,  and  one  of  carbolic  acid  ;  and 
that  sulphocarbolates  contain  two  equivalents  of  the  acid,  and  three 
of  the  base.  He  also  gives  the  following  useful  formula  for  the 
preparation  of  pure  sulphocarbolic  acid. 

Carbolic  acid  (Calvert's  No.  1)  .     .     .     .     188  grams. 

Sulphuric  acid,  pure,  79  p.c 607      ,, 

Carbonate  baryta q.s,,  or  636  grs. 

Melt  the  carbolic  acid,  add  to  it  the  sulphuric  acid  by  small  por- 
tions, and  let  stand  in  a  warm  place  till  all  smell  of  carbolic  acid 
has  disappeared.  Dilute  the  liquid  with  eight  times  its  volume 
of  water,  add  the  carbonate  baryta,  bring  to  ebullition,  and  filter. 
The  filtrate  should  give  no  precipitate  with  either  sulphuric  acid 
or  nitrate  baryta. 

As  sulphuric  acid  is  of  variable  strength,  and  the  quantity  of 
carbonate  of  baryta  is  intended  only  to  accurately  saturate  and 
remove  the  free  imlphnric  acid,  it  may  1)0  necossaiy  to  add  to 
the  filtrate  a  little  carbonate  baryta  or  sulpliuric  acid,  till  it  answers 
the  requisite   test.     The  liquid   should    be   then   evaporated  at  a 


258  YEAR-BOOK   OP    PHARMACY. 

gentle  heat,  away  from  the  influence  of  light,  and  allowed  to 
ciystallise. 

Pure  sulphocarbolic  acid  is  colourless,  has  no  smell,  dissolves 
in  water,  alcohol,  and  ether,  in  all  proportions  ;  it  does  not  seem 
to  possess  any  antiseptic  properties,  for  its  watery  solution  becomes 
mouldy  in  forty-eight  hours  when  the  weather  is  warm.  Nitric 
acid,  especially  with  the  help  of  heat,  decomposes  it,  forming,  among 
other  compounds,  picric  and  sulphuric  acids. 

Stdjphocarbolate  of  Soda. — This  salt  may  be  prepared  by  saturating 
sulphocarbolic  acid  by  carbonate  of  soda.  By  evaporation,  abundant 
crystals  are  obtained  without  diflBculty.  Sulphocarbolate  of  soda 
is  inodorous,  almost  colourless ;  it  is  reddened  by  exposure  to 
direct  sunlight.  The  shape  of  its  crystals  is  very  much  like  that  of 
sulphate  of  zinc.  It  is  neither  efflorescent  nor  deliquescent.  It 
tastes  like  sulphate  of  soda ;  slightly  bitter  and  salty,  but  not  acrid. 
It  dissolves  readily  in  water,  less  so  in  alcohol,  not  at  all  in  ether. 
Nitrate  of  baryta  causes  no  precipitate  in  its  solution.  Sulpho- 
carbolate of  soda  cannot  be  kept  in  weak  solution  without  turning 
mouldy  in  warm  weather.  It  is  decomposed  by  nitric  acid  into 
sulphate  soda,  free  sulphuric  and  picric  acids,  etc. 

Sulphocarholate  of  zinc  is  obtained  by  saturating  sulphocarbolic 
acid  with  a  slight  excess  of  carbonate  or  oxide  of  zinc  recently 
precipitated.  It  crystallises  easily,  in  the  shape  of  flattened  prisms. 
It  has  no  smell,  no  colour,  or  hardly  any,  and  tastes  very  much 
like  sulphate  of  zinc.  It  is  soluble  in  water  and  in  alcohol.  It 
is  not  precipitated  by  salts  of  baryta.  Direct  sunlight  afiects  it 
much  more  than  the  corresponding  salt  of  soda,  so  that  it  is 
more  difficult  to  obtain  colourless.  It  is  decomposed  by  nitric  acid 
in  the  same  manner  as  sulphocarbolate  of  soda.  Its  solutions  turn 
mouldy  in  warm  weather  unless  they  are  concentrated. 

The  other  sulphocarbolates  may  be  prepared  in  the  same  manner 
should  any  be  required. 

Sulphocarbolate  of  Zinc.  Dr.  A.  B.  Lyons.  {Amer.  Journ.  Fharm., 
xlii.,  508.)  The  author  recommends  the  following  process  for  the  pre- 
paration of  sulphocarbolate  of  zinc  as  simple,  economical,  and  satisfac- 
tory : — A  crude  sulphocarbolic  acid  is  first  prepared  in  the  usual  way, 
by  heating  together  sulphuric  and  carbolic  acids ;  seventeen  parts  of 
the  former  to  sixteen  of  the  latter.  This  is  diluted  with  ten  times  its 
volume  of  water,  and  saturated  with  carbonate  of  lead.  Into  the 
filtered  solution  of  sulphocarbolate  of  lead  is  introduced  a  quantity  of 
pure  granulated  zinc,  equal  in  weight  to  the  carbolic  acid  employed. 
At  the  end  of  twenty-four  hours  the  solution  will  usually  be  found 


PHARMACEUTICAL    CHEMISTRY.  259 

free  from  lead,  giving  no  precipitate  with  sulphuric  acid  or  potassium 
iodide.  When  quite  freed  from  lead,  as  indicated  by  these  tests, 
the  solution  is  decanted,  heated  to  boiling,  filtered,  and  evaporated 
to  a  small  bulk  to  crystallise ;  or  the  evaporation  is  carried  to 
complete  dryness,  the  salt  being  obtained  in  the  granular  form. 
The  salt  procured  in  this  vray  is  of  necessity  free  from  sulphate, 
and  yields  fine  large  colourless  crystals,  without  any  empyreumatic 
odour. 

Mr.  T.  H.  Hustwick,  commenting  upon  the  foregoing  in  the 
Pharm.  Journal  (3rd  series,  i.,  845)  writes  as  follows  : — 

"  From  communications  to  this  and  other  journals  on  the  prepara- 
tion of  some  of  the  above  salts,  I  have  gathered  that  the  formation 
of  sulphocarbolate  of  zinc  is  best  accomplished  by  a  process  of 
decomposition  or  displacement.  In  a  late  number  of  this  journal 
(No.  39)  is  given  a  process  for  the  preparation  of  this  salt  by 
decomposing  sulphocarbolate  of  lead  by  metallic  zinc.  Doubtless 
the  salt  of  zinc  thus  formed  is  of  great  purity :  but  is  it  not  possible 
that  a  salt  of  equal  purity  may  be  obtained  by  direct  combination, 
saving  both  time  and  trouble  ?  My  own  experience  leads  me  to 
suppose  that  it  may.  I  have  made  considerable  quantities  of 
sulphocarbolates,  and  the  modus  operandi  followed  by  me  has  been, 
in  its  essentials,  that  recommended  by  Mr.  C.  H.  Wood  in  this 
journal  (vol.  x.,  2nd  series,  p.  428)  ;  this  process,  however,  gives 
a  salt  more  or  less  coloured,  and  less  crystallised  than  when  pure. 
Where  one  of  the  alkalies  or  alkaline  earths  is  the  base,  nothing 
more  is  required  than  to  evaporate  the  neutral  solution  so  far  as 
to  produce  a  good  crop  of  crystals ;  these  are  to  be  well  drained, 
and  redissolved  for  a  second  crystallisation.  For  the  zinc  salt 
I  have  saturated  the  diluted  acid  with  the  oxide,  evaporating  the 
solution  till,  when  quite  cold,  a  nearly  solid  mass  of  crystals  is  left 
in  the  bottom  of  the  basin:  this  reddish-coloured  magma  is  well 
broken  up,  and  allowed  to  rest  a  short  time,  when  the  supernatant 
liquor  may  be  removed,  the  remainder  placed  in  a  calico  cloth 
and  strongly  pressed,  by  which  a  further  quantity  of  red  mother- 
liquor  is  got  rid  of,  leaving  a  cake  of  sulphocarbolate  nearly  pure ; 
this,  when  again  dissolved,  filtered,  and  sufficiently  evaporated, 
yields  the  salt  in  a  state  of  purity  far  surpassing  any  other  sample  I 
have  ever  seen.  As  the  expressed  cake  is  so  nearly  pure,  almost 
the  whole  of  it  may  be  recovered  by  further  evaporation.  This 
procedure  applies  equally  to  iron  and  copper.  To  Dbtain  the  copper- 
salt,  the  diluted  acid  is  saturated  with  fresh ly-prepared  moist 
carbonate  of  copper,  producing  a  beautiful  intensely  green  solution. 
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"wliicli,  no  doubt  will  make  an  excellent  colour  for  druggists' 
show-bottles.  The  crystals,  when  large,  are  a  brilliant  blue,  and 
form  clusters  of  great  beauty,  but  difficult  to  obtain  as  single 
crystals  ;  when  small,  they  are  green,  probably  from  containing  less 
water  of  crystallisation. 

The  iron  salt  was  obtained  by  the  action  of  the  acid  on  fine 
iron  wire ;  the  colour  of  the  crude  solution  is  a  most  intense  violet, 
and,  like  that  of  copper,  would  doubtless  make  a  good  colour  for 
show-bottles.  The  expressed  cake,  though  almost  white,  when 
dissolved,  reproduces  the  characteristic  violet  in  almost  its  original 
intensity.  The  crystals  produced  from  this  solution  are  violet-green, 
the  green  predominating.  Before  their  removal  from  the  evaporating 
basin,  they  should  be  carefully  washed  with  ice-cold  water  by 
means  of  a  syringe,  in  order  to  free  them  from  the  coloured  mother- 
liquor,  which  adheres  with  great  pertinacity.  A  peculiarity  of  this 
salt  is,  that  a  freshly  prepared  solution  is  almost  colourless,  and 
without  a  trace  of  violet,  but  as  it  absorbs  oxygen,  peroxide  of  iron 
is  precipitated,  the  violet-  tinge  once  more  appears,  and  increases 
in  intensity  till  it  almost  equals,  in  that  respect,  the  crude  solution. 

These  salts  are  all  easily  prepared,  are  very  stable,  and  as  they 
crystallise  from  pure  solutions  with  great  facility,  and  into  regular 
geometric  forms,  they  make  capital  show-objects.  Some  crystals  of 
the  calcium  salt  that  I  now  have  are  perfect  rhombs.  The  w^ay 
in  which  all  the  solutions,  during  the  progress  of  crystallisation, 
climb  up  and  over  the  sides  of  the  basin,  by  the  force  of  capillary 
attraction,  is  rather  astonishing,  unequalled,  as  far  as  my  obser- 
vation goes,  by  any  other  compound ;  it  is  rather  a  nuisance,  but 
may  be  completely  prevented  by  slightly  greasing  the  inside  edge 
of  the  vessel.  Into  the  chemical  part  of  the  question  it  is  not 
my  purpose  to  go,  but  the  remarkable  changes  exhibited  by  some, 
at  least,  of  the  sulphocarbolates,  under  the  action  of  high  tem- 
peratures, shows  there  is  room  for  further  investigation.  Exposed 
to  the  heat  from  a  Bunsen's  burner,  the  soda  and  potash  salts 
exhibit  all  shades  of  colour  from  pale  pink  to  intense  purple ;  and 
afterwards  placed  on  the  glowing  embers  of  a  bright  fire,  combus- 
tion takes  place  in  a  very  similar  manner  to  the  old  Pharaoh's 
serpents,  leaving  an  ash  equally  bulky  and  eccentric. 

Crystallisation  of  Sulphocarbolate  of  duinia.  C.  J.  Rademaker, 
M.D.  (Amer.  Journ.  Pharm.,  xlii.,  506.)  The  author  having  had 
occasion  to  prepare  sulphocarbolate  of  quinine,  for  hospital  use,  the 
following  process  was  resorted  to  : — 

Crude  sulphocarbolic  acid  was  saturated  with   plumbic   carbon- 
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ate,  the  sulphocarbolate  of  lead  crystallised,  and  decomposed  with 
sulphate  of  quinine.  The  solution  of  sulphocarbolate  of  quinine  was 
filtered  and  evaporated,  but  it  was  found  almost  impossible  to  crys- 
tallise the  salt,  owing  to  the  gelatinous  condition  of  part  of  the  solu- 
tion, which  adhered  to  the  small  amount  of  crystals  formed.  The 
gelatinous  mass  was  redissolved  in  alcohol,  and  set  aside  to  evaporate 
spontaneously,  with  the  same  result,  it  being  found  impossible  to 
remove  the  crystals  with  any  degree  of  nicety  from  the  gelatinous 
mass.  A  solution  of  sulpho-carbolate  of  quinine  of  definite  strength 
was  then  made,  a  teaspoonful  of  the  solution  representing  two  grains 
of  the  crystallised  salt,  or  as  near  two  grains  as  could  be  calculated 
from  the  amount  of  substance  used.  The  liquid  was  composed  of 
three  parts  water  and  one  part  alcohol,  and  set  aside  for  prescription 
use.  In  about  four  or  five  weeks  small  crystals  were  noticed 
which  gradually  increased  in  size,  the  larger  crystals  resembling 
those  of  perchloride  of  iron.  Under  the  microscope  they  made  a 
beautiful  prismatic  appearance  ;  but  to  what  system  of  prisms  they 
belonged  could  not  be  determined.  Part  of  the  crystals  were  taken 
out  of  the  bottle  and  examined,  and  found  to  be  sulphocarbolate  of 
quinine. 

In  about  two  months,  about  one-third  of  the  salt  had  crystallised 
out  of  the  solution.  The  salt  was  freely  soluble  in  water,  but 
slightly  soluble  in  alcohol,  and  not  deliquescent. 

On  the  formation  of  Lactic  Acid  from  Sugar  without  Fermenta- 
tion. F.  Hoppe-Seyler.  (Deut.  Chem.  Ges.  Ber.y  iv.,  34G,  and 
Joum.  Chem.  Soc.^  ix.,  546,  1871.)  "When  one  pound  of  grape-sugar 
is  placed  in  a  capacious  retort  with  ^  litre  of  soda-solution  of  1*34 
sp.  gr.,  and  an  equal  quantity  of  water,  and  heated  in  a  water-bath, 
violent  action  sets  in  at  96°,  and  the  temperature  rises  to  116°,  the 
liquid  boiling  violently.  After  cooling,  the  liquid  is  neutralized 
with  dilute  sulphuric  acid,  and  evaporated.  On  shaking  with  ether, 
lactic  acid,  a  little  oxyphenic  acid,  and  other  bodies  dissolve.  The 
ether  is  shaken  with  barium  carbonate  and  water ;  and  the  barium 
salt  is  then  changed  into  a  zinc  salt,  and  recrystallised  a  few  times, 
whereby  it  is  obtained  perfectly  pure.  From  the  percentage  of 
water  of  crystallisation  in  the  zinc  salt,  anil  from  the  solubilities  of 
the  zinc  and  calcium  Halts,  the  aoid  must  bo  the  normal  lactic  acid 
or  ethyl  idono-lactic  acid.  A  concentrated  aqueous  solution  of  the 
acid  does  not  show  circular  polarization. 

Lactic  aoid  and  calciam  lactate  are  unchanged  by  water  at  200° ; 
neither  is  lactic  acid  produced  by  the  action  of  water  on  gugar  or 
paper  at  200°. 
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The  Composition  of  the  Acid  Oxalates  of  Potassium,  Ammonium, 
and  Sodium.     W.  R.  Nichols.     (Ghem.  News,  xxii.,  14.) 

Binoxalate  of  Potash. — In  Gmelin,  Watts,  and  other  chemical 
works,  this  salfc  is  generally  represented  as  containing  one  molecule 
of  water  of  crystallisation,  K  H  C2  O4.  Hg  O.  Rammelsberg,  how- 
ever, describes  the  salt  as  corresponding  to  the  formula  4  (KHC2O4). 
H2  0  ;  and  Marignac,  having  afterwards  partially  analysed  this  salt, 
concluded  that  it  was  anhydrous,  and  correctly  represented  by 
K  H  Cg  O4.  The  author,  having  prepared  the  salt  in  the  manner 
indicated  by  Rammelsberg,  made  a  number  of  analyses  of  it.  The 
results  closely  agreed  with  each  other,  and  showed  that  Rammels- 
berg's  formula  (4  (K  H  C2  O4) .  Hg  0)  is  the  correct  one. 

The  potassium  was  determined  as  carbonate  by  ignition.  The 
oxalic  acid  was  determined  by  titration  with  a  solution  of  perman- 
ganate of  potash,  standardised  against  pure  oxalic  acid.  The  hydro- 
gen was  determined  by  igniting  the  salt,  in  a  combustion  tube,  in  a 
stream  of  dry  air,  and  collecting  the  water  in  a  weighed  chloride  of 
calcium  tube.  The  analysis  of  several  samples  of  commercial  "  bin- 
oxalate of  potash"  proved  them  to  be  quadroxalate. 

Binoxalate  of  Ammonium. — This  salt  was  prepared  by  neutralising 
a  certain  quantity  of  oxalic  acid  with  ammonia  water,  and  then 
adding  a  quantity  of  oxahc  acid  equal  to  that  neutralised.  Analyses 
showed  the  composition  of  this  salt  to  be  2  (N  H4  H  Cj  O4) .  Hg  0. 
The  text-books  usually  represent  the  salt  with  twice  this  amount  of 
water.  Anderson  says  that  the  binoxalate  of  ammonium  may  be 
obtained  by  mixing  equivalent  quantities  of  chloride  of  ammonium 
and  oxalic  acid.  The  author  finds  that  the  salt  so  formed  is  really 
the  quadroxalate  :  N  H4  H  C,  0,  K,  C,  O4.  2  H2  O. 

Binoxalate  of  Sodium. — According  to  Anderson,  by  dissolving 
equivalent  proportions  of  oxalic  acid  and  chloride  of  sodium  in  hot 
water,  crystals  of  binoxalate  of  sodium  are  obtained.  The  author 
confirms  this  statement,  and  shows  that  the  resulting  salt  accords 
with  the  commonly  received  formula,  Na  H  C2  O4.  Hg  0. 

Impure  Acetic  Acid.  {Amer.  Journ.  Pharm.,  xlii.,  389.)  Dr. 
Bruckner,  of  Philadelphia,  reports  that  he  has  found  acetic  acid  to 
contain  phosphate  of  lime.  This  is  a  fact  of  importance  in  reference 
to  the  use  of  acetic  acid  in  the  analysis  of  phosphatic  materials. 
The  author  suggests  that  the  phosphate  may  have  been  derived 
from  bone  black,  used  for  decolorizing  the  acid. 

The  Prevention  of  Mouldiness  in  Aqueous  Solutions  of  Tartaric 
Acid.  "W.  H.  Wood.  {Ghem.  News,  xxii.,  p.  13.)  The  author 
finds  that  the  addition  of  a  single  drop  of  creasote  to  an  ounce  of 
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solution  of  tartaric  acid  is  sufficient  to  permanently  prevent  the  for- 
mation of  mould  which  otherwise  occurs.  Pare  carbolic  acid  is 
equally  efficient. 

Donble  Tartrate  of  the  Sesquioxide  of  Manganese  and  Potash. 
M.  Deschamps.  {Joiirn.  de  Pharm.  d'Anvers,  1870,  346.)  This 
salt  occurs  in  small  garnet-red  crystals,  very  soluble  in  water,  very 
alterable,  and  possessing  the  same  composition  as  emetic  tartar.  It 
is  formed  by  pouring  a  solution  of  cream  of  tartar,  saturated  at 
about  40"  C,  upon  sesquioxide,  or,  better,  hydrated  binoxide  of 
manganese.  Care  should  be  taken  to  cool  the  vessel  in  which  the 
operation  is  performed.  A  very  deep  red  liquor  is  obtained,  which, 
aft-er  filtration  to  separate  the  excess  of  oxide,  deposits  after  several 
days  red  crystals  of  this  double  salt.  The  solution  of  this  compound 
is  very  easily  altered  by  heab ;  commencing  to  decompose  towards 
50''  or  60°  C.  At  a  higher  temperature  the  decomposition  occurs 
instantly,  and  is  accompanied  by  a  disengagement  of  oxygen. 

The  author  has  also  obtained  this  salt  by  the  action  of  perman- 
ganate of  potash  upon  tartaric  acid  or  tartrate  of  potash  in  solution, 
by  preventing  any  great  rise  of  temperature ;  but  it  is  difficult  in 
this  way  to  obtain  the  salt  in  the  crystallised  state. 

New  Source  of  Citric  Acid.  (Cosmos^  and  Journ.  de  Phann.,  4th 
series,  xii.,  137.)  Professor  0.  Silvester,  of  the  University  of  Ca- 
tania, has  recently  discovered  the  presence  of  citric  acid  in  the  fruit 
of  Cyphomcmdra  hetacea,  a  solanaceous  plant,  growing  in  the  gardens 
of  Sicily.  It  is  a  native  of  Mexico,  and  is  known  through  Peru  and 
other  parts  of  South  America  under  the  name  of  tomate  de  la  jiaz. 
It  is  a  woody  plant,  which  attains  a  height  of  about  4  metres.  Its 
fruits  yield  from  1  to  1'5  per  cent,  of  pure  citric  acid. 

Remarks  on  the  Granular  Salt  of  Citrate  of  Magnesia.  H.  C. 
Archibald.  (Amcr.  Journ.  P/ian^i.,  xlii.,  281.)  The  attention  of 
the  author  was  first  called  to  the  English  article  of  granular  citrate 
of  magnesia,  so  called,  in  the  spring  of  1867,  and  a  few  experiments 
demonstrated  the  fact  that  its  component  parts  consisted  principally 
of  tartaric  acid,  bicarbonate  of  soda,  sugar,  and  a  trace  of  magnesia. 

To  obtain  a  preparation  that  could  bo  properly  called  granular 
citrate  of  magnesia,  and  having  at  the  same  time  effervescing  })r()- 
pertics  by  the  direct  union  of  citric  acid  and  magnesia,  was  found, 
by  the  writer,  to  bo  impracticable,  and  the  idea  was  abandoned. 

After  a  series  of  experiments  to  ascertain  whether  a  granular 
salt  could  bo  made,  which  would  contain  citrate  of  magnesia,  and 
at  the  same  time  be  effervescent  and  perfectly  soluble,  the 
following  formula  was  adopted,  which,  if  it  be  strictly  adhered  to, 
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will  afford  a  beautiful  salt,  possessing  decided  laxative  properties 
and  very  acceptable  to  the  palate  : — 

P)    Acid  Citric  powdered 4    lbs. 

Magnesia  Calc.  (Jennings') li  >» 

Sodse  Bicarb.  (Chance's) 3    ,, 

Acid  Tart 3    „ 

Pulv.  Sacch.  Alb 6    ,, 

01.  Limonis J  fl.  oz. 

Alcohol  Fort q.  s. 

To  the  powdered  citric  acid  add  tbe  sugar,  and  mix  thoroughly  ; 
then  add  the  soda,  magnesia,  and  tartaric  acid,  pass  the  whole 
through  a  No.  40  sieve  three  times,  to  insure  its  being  thoroughly 
mixed ;  moisten  the  powder  with  stronger  alcohol,  and  pass  through 
a  No.  8  sieve,  and  place  on  a  tray  made  of  wood  in  a  warm  room  to 
dry ;  then  add  the  oil  of  lemon,  and  bottle  instantly.  It  usually 
takes  twenty-four  hours  and  a  temperature  of  120°  to  perfectly  dry 
the  salt. 

The  resulting  preparation  is  uniform  in  its  action,  and  can  be 
kept  indefinitely  without  injury ;  it  is  freely  soluble,  dissolving 
almost  instantly  on  being  thrown  into  water,  and  forming  a  per- 
fectly clear  solution  without  residue ;  it  has  also  a  pleasant  acid 
taste. 

Like  almost  all  other  things,  this  process  requires  skilful  mani- 
pulating to  insure  good  results.  The  author  has  made  several 
thousand  pounds  of  this  salt,  and  has  invariably  found  that  when- 
ever the  directions  were  implicitly  carried  out,  satisfactory  products 
were  the  result. 

Cyclopic  Acid;  a  new  Fluorescent  Substance.  A.  H.  Church. 
(Ghem.  Netvs.,  xxii.  2.)  One  of  the  plants  used  by  the  African 
boers  for  tea  is  the  Cyclopia  Yogelii.  Endeavouring  to  extract 
theine  from  the  dried  leaves  and  flowers  of  this  plant,  the  author 
met  with  an  apparently  new  substance,  possessing  to  a  remarkable 
degree  the  property  of  fluorescence.  When  a  crystal  or  two  of  the 
new  body  is  dropped  into  a  solution  of  caustic  soda  and  viewed  in 
sunlight,  an  intense  greenish  yellow  fluorescence  is  perceived  which 
disappears  in  the  course  of  some  hours.  The  author  has  named 
the  new  substance  Gijcloinc  Add.  It  is  extracted  by  enclosing  a 
pound  or  so  of  the  dried  leaves  in  a  cloth,  and  immersing  for  some 
days  in  water  at  about  30°  or  40°  C,  occasionally  squeezing  the 
cloth.  A  yellow  powder  gradually  accumulates  at  the  bottom  of 
the  vessel  of  water,  which  is  dissolved  in  a  mixture  of  ether,  alcohol 
and  water,  acidified  with  a  drop  of  acetic  acid. 
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By  two  or  three  re-crystallisations  from  weak  alcohol,  the  cyclopic 
acid  is  obtained  pure.  The  results  of  analysis  correspond  pretty 
fairly  with  the  formula  C7  Hg  O4.  This  formula  is  rendered  more 
probable  by  the  result  of  neutralising  cyclopic  acid  with  a  standard 
solution  of  ammonia.  The  formula  indicated  for  the  ammonium 
cyclopate  thus  produced  is  C7  Hg  (N  114)2  ^4- 

It  is  possible,  however,  that  cyclopic  acid  contains  more  hydrogen 
than  is  here  assumed,  in  which  case  it  would  have  the  formula 
Ci4  Hjg  Oa,  and  its  ammonium  salt  be  C14  H14  (N  114)4  ^s* 

Preparation  of  Tannin.  (Archiv.  de  Fharm.,  1870,  232,  233.) 
Oscar  Rothe  proposes  the  following  process,  which  he  has  found 
well  adapted  to  Chinese  galls  :  8  parts  powdered  galls  are  macerated 
with  12  p.  ether  and  3  p.  strong  alcohol  for  two  days,  the  liquid 
decanted,  the  residue  treated  with  the  same  solvents  and  expressed. 
The  liquid  is  decanted  from  the  sediment,  mixed  with  12  p.  water, 
the  alcohol  and  ether  recovered  by  distillation,  the  aqueous  solution 
rapidly  filtered  and  quickly  evaporated  in  a  steam-bath,  the  residue 
dried  and  powdered. 

On  Rufigallic  Acid.  By  Dr.  J.  Lowe.  (Joum.  pr.  Chim. 
cvii.,  206.)  As  early  as  in  1836  it  had  already  been  noticed  by 
Robiquet  that  the  above  acid  is  formed  on  treating  gallic  acid  with 
concentrated  sulphuric  acid.  The  author  now  finds  that  it  is  not 
necessary  to  raise  the  temperature  during  the  experiment  to  143°, 
as  directed  by  Robiquet,  but  that  the  heat  of  the  water-bath 
suffices.  It  is  further  noticed  by  the  author  that  during  the  re- 
action sulphurous  acid  and  carbonic  acid  are  set  free,  whilst  it 
was  until  now  supposed  that  rufigallic  acid  is  formed  from  gallic 
acid  through  the  latter  losing  water.  Dried  over  sulphuric  acid, 
rufigallic  acid  appears  as  a  red-brown  powder,  insoluble  in  water, 
to  but  a  small  extent  soluble  in  alcohol  and  ether.  The  alcoholic 
solution  gives  on  addition  of  iron  oxide  salts  a  black-brown  coloura- 
tion, but  no  precipitate.  Lead  acetate  and  copper  nitrate  pre- 
cipitate the  acid.  Mercury  chloride  has  no  effect  on  it;  Dilute 
potassic  hydrate  solution  dissolves  the  acid,  from  which  solution  it 
is  precipitated  by  carbonic  acid.  Concentrated  solutions  of  ciiustic 
potash  form  with  the  acid  an  insoluble  blueish-black  salt,  from 
which  too  the  acid  can  be  regained  through  acids.  Dried  at  120",  it 
gave  on  analyHis  figures  leading  to  the  formula  CaoH«Oi,. 

On  Ruflgallic  Acid.  By  B.  Taffe.  (DeutscL  Ohm.  Qcscll. 
Ber.j  iii.,  694.)  Theoretical  considerations  led  the  author  to  the 
supposition  that  this  acid  stands  in  some  definite  relation  to  alizarin. 
With  the  view  of  ascertaining  this,  he  submitted  the  acid,  mixed 
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with  powdered  zinc,  to  distillation,  and  obtained  anthracen.  This 
reaction  may  perhaps  lead  to  some  knowledge  of  the  formation  of 
the  colouring  matters  in  plants.  The  various  tannic  acids,  usually 
accompanying  those  colouring  bodies  most  likely  play  an  important 
role  in  their  production.  It  would  be  interesting  to  examine 
whether  protocatechuic  acid,  which  appears  as  a  product  of  decom- 
position of  many  colouring  matters,  is  capable  of  similar  reaction  to 
that  of  gallic  acid. 

Note  on  the  Oxidation  of  Pyrogallic  Acid.  By  Aime  Grirard. 
{Zeitschr.f.  Ghim.,Yi.,  86.)  If  a  solution  of  silver  nitrate  is  mixed  with 
a  solution  of  pyrogallic  acid,  and  the  rapidly-forming  precipitate  is 
dissolved  in  alcohol,  it  becomes  evident  that  this  precipitate  con- 
tains, besides  the  reduced  silver,  a  red  volatile  substance  which  has 
a  remarkable  though  only  superficial  resemblance  to  alizarin  and 
purpurin.  Its  composition  corresponds  to  the  formula  C20  Hig  O9. 
Other  oxidising  bodies,  as  potassic  permanganate  and  sulphuric  acid, 
yield  the  same  result.  The  author  calls  the  substance  pmyurogallin. 
It  sublimes  in  dark  red  needles  at  about  200°  C,  is  little  soluble  in 
water,  but  easier  so  in  alcohol,  ether,  and  benzol ;  the  solutions  are 
yellow.  The  author  gives  a  list  of  reagents  with  which  a  solution  of 
purpurogallin  gives  variously  coloured  reactions ;  and  concludes  by 
stating  that  it  dyes  very  well  mordanted  fabrics,  but  the  colours 
produced  are  not  very  fine. 

The  Preparation  of  Ferridcyanide  of  Potassium.  William  T. 
Wenzell.  (Pharmacist,  iv.,  49.)  Ferridcyanide  of  potassium  i^ 
usually  prepared  by  the  process  of  Gmelin,  the  discoverer  of  this 
salt,  by  passing  chlorine  slowly  into  a  dilute  solution  of  yellow 
prussiate  of  potash,  until  the  liquid  ceases  to  yield  a  precipitate  on 
the  addition  of  a  persalt  of  iron.  The  chemical  reaction  which  takes 
place  in  this  process  depends  upon  chlorine  abstracting  two  atoms 
of  potassium  from  two  molecules  of  ferrocyanide  of  potassium, 
which  coalesce  to  form  one  molecule  of  the  ferridcyanide  of  po- 
tassium, chloride  of  potassium  being  formed  at  the  same  time,  as 
follows  : — 

2  (K4Fe  CyO  +  Cl^  =  K,  ¥e,  Cy    +  2  K  CI. 

This  process  is  no  doubt  one  of  the  best,  when  the  action  of 
the  chlorine  can  be  interrupted  in  time  to  prevent  the  decomposition 
of  a  portion  of  the  product  into  chloride  of  cyanogen  and  various 
secondary  compounds,  which  are  known  to  act  injuriously  by  their 
presence  in  preventing,  to  some  extent,  the  subsequent  crystallisa- 
tion of  the  salt.     This  loss  and  inconvenience  is  avoided,  according 
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to  Professor  Reichardt,  of  Jena,*  by  substituting  bromine  for 
chlorine,  which  will  prevent  the  occurrence  of  the  decomposition  to 
which  the  f  err  id  cyanide  is  liable  by  the  prolonged  action  of  chlorine. 
Aside  from  this  advantage,  the  author  recommends  his  process  on  the 
ground  of  the  greater  facility  with  which  the  salt  is  prepared.  The 
reaction  is  in  every  way  identical  with  that  of  chlorine,  the  product 
being  ferridcyanide  of  potassium  and  bromide  of  potassium.  In 
regard  to  the  economy  of  a  process,  which  calls  for  the  use  of 
bromine, — an  article,  although  of  late  years  greatly  reduced  in 
value, — few  manufacturers  could  be  induced  to  adopt  such  an  ex- 
pensive substitute. 

The  process  which  the  author  has  used  for  years,  and  for  which  he 
claims  results  as  advantageous  as  the  bromine  process,  with  the  ad- 
ditional desideratum  of  cheapness,  is  based  on  the  action  of  chlorine, 
which  is  formed  and  made  to  act  upon  the  yellow  prussiate  in  statu 
nascenti  during  the  process.  Eight  molecules  of  hydrochloric  acid 
and  one  of  bichromate  of  potash  are  made  to  act  upon  a  boiling 
solution  of  ferrocyanide  of  potassium;  ferridcyanide  of  potassium, 
chloride  of  potassium,  sesquioxide  of  chromium,  and  water  are 
formed,  as  exemplified  by  the  following  equation  : — 

6{K,FeCy6)  +  Kg  Crg  O7  +  8  H  CI  =  3  (Kg  Feg  Cjia)  +  8  KCl  +  4H3O+  Cr^  0, 
The  following  formula  will  give  satisfactory  results  : — 

Bichromate  of  Potash 1  part. 

Ferrocyanide  of  Potassium  Cryst.  .  .  .  5*72  parts. 
Muriatic  Acid,  spec.  grav.  1*16  .  3  parts,  by  weight. 
Water 60  parts. 

Dissolve  the  two  salts  in  hot  water,  add  the  acid,  heat  to 
boiling,  continuing  the  ebullition,  replacing  the  water  evaporated 
during  the  process  until  a  portion  of  the  filtered  liquid  is  not  pre- 
cipitated on  the  addition  of  sesquichloride  of  iron.  When  reaction 
is  completed,  filter  the  liquid,  and  wash  the  hydrated  sesquioxide  of 
chromium,  unite  the  liquids,  and  concentrate  to  crystallisation.  If 
tlie  evaporated  liquid  possess  an  acid  reaction,  the  addition  of  caustic 
potash,  in  sufficient  quantity  to  cause  a  weak  alkaline  reaction,  will 
greatly  facilitate  the  subsequent  crystallisation.  Generally,  there  is 
no  difficulty  experienced  by  following  these  processes  if  the  relative 
proportions  are  used  in  the  prescribed  equivalent  amounts.  An 
excess  of  muriatic  acid  should  be  studiously  avoided,  inasmuch  as  an 
excess  will  contaminate  the  solution  of  rod  prussiate  of  potash  with 

•  Dingler'B  Polytechn.  Journal,  Doo.,  1869. 
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sesquichloride  of  cliromium,  which  will  communicate  an  emerald- 
green  colour,  and  give  a  green  precipitate  of  hydrated  sesquioxide  of 
chromium  on  the  addition  of  ammonia. 

On  the  Action  of  Light  on  Red  Prnssiate  of  Potash.  Dr.  H. 
Vogel.  (Deut.  Ghem.  Ges.  Ber.,  iv.,  90-94,  and  Journ.  Ohem.  Soc, 
ix.,  303,  1871.)  It  is  well  known  that  solutions  of  red  prussiate 
readily  suffer  decomposition,  yellow  prussiate  and  a  blue  precipitate 
being  formed.  The  presence  of  organic  matter  facilitates  this  de- 
composition considerably.  Light  seems,  however,  to  be  the  chief 
cause.  A  solution  of  1  part  freshly  prepared  ferricyanide  of  po- 
tassium in  10  parts  of  water,  when  exposed  to  diffused  daylight 
becomes  darker  in  colour  in  the  course  of  a  few  hours,  while,  when 
it  is  exposed  to  direct  sunlight,  the  production  of  ferrocyanide  may 
be  demonstrated  by  means  of  ferric  chloride,  even  after  the  lapse  of 
thirty  seconds.  Yellow  light  is  without  action  on  the  solution,  and 
no  alteration  was  observed  to  take  place  in  the  solid  salt.  The 
action  may  be  made  use  of  for  the  production  of  photographic 
pictures;  but  this,  owing  to  the  mutable  character  of  cyanogen 
compounds,  is  not  likely  to  be  of  any  practical  importance  at 
present.  Manufacturers  may,  however,  find  it  advantageous  to 
evaporate  and  crystallise  solutions  of  red  prussiate  in  the  dark,  or  by 
lamplight ;  and  chemists  should  keep  their  best  solution  of  ferri- 
cyanide in  bottles  of  yellow  glass. 

An  Isomeric  Moification  of  Snlphocyanide  of  Potassium.  A. 
Fleischer.  (Deutsch.  CJiem.  Gesell.  Ber.,  iv.  190.)  In  the  pro- 
duction of  oxysulphide  of  carbon,  according  to  the  method  of  Thann, 
a  considerable  quantity  of  persulphocyanic  acid  is  formed.  On 
treating  this  acid  with  an  alcoholic  solution  of  potash,  the  isomeric 
modification  of  potassic  snlphocyanide  is  obtained.  The  author 
terms  it  isosulphocyanide  of  potassium.  Its  reactions  with  salts  of 
the  heavy  metals  are  greatly  differing  from  those  which  the  normal 
snlphocyanide  gives  with  the  same  salts.  With  ferric  chloride,  for 
instance,  it  does  not  yield  the  well-known  red  colour,  but  a  brown 
one,  which,  on  shaking  the  mixture,  disappears.  Silver  nitrate 
gives  with  the  ordinaiy  snlphocyanide  a  white  precipitate,  soluble 
in  ammonia  ;  the  isosulphocyanide  a  yellow  one,  almost  insoluble  in 
ammonia.  Chloride  of  mercury  produces  no  precipitate  with  the 
snlphocyanide,  but  yields  a  yellow  precipitate  with  the  isosulpho- 
cyanide. The  isosulphocyanide  is,  however,  transformed  into  the 
ordinary  snlphocyanide  when  submitted  to  fusion. 

The  Valuation  of  Cinchona  Barks.  P.  Carles.  (Journ.  de 
Phcurm.y  4th  series,  xii.,  81.)    In  this  paper  the  author  passes  in  review 
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the  different  processes  whicli  have  been  recommended  from  time  to 
time  for  determining  the  amount  of  alkaloid  contained  in  cinchona 
bark,  and  then  proceeds  to  describe  a  new  method  for  this  purpose 
which  is  as  follows  : — 

An  average  sample  of  the  bark  is  reduced  to  fine  powder  and 
passed  through  a  sieve  without  residue.  Twenty  grammes  are  then 
taken  and  intimately  mixed  in  a  mortar  with  8  grammes  of  slaked 
lime  previously  mixed  with  35  grammes  of  water.  This  mixture 
spread  on  a  plate,  is  dried  in  the  air  in  summer,  or  on  a  water-bath 
at  other  times.  When  all  the  moisture  has  evaporated,  the  lumps 
are  broken  up,  and  the  powder  packed  in  a  percolator  with  a  piece 
of  lint  at  the  bottom.  Chloroform  is  then  passed  through  in  suc- 
cessive portions  till  the  mass  is  exhausted.  This  is  ascertained  by 
receiving  the  last  drops  in  a  watchglass,  evaporating  to  dryness, 
and  pouring  on  the  residue  water  acidulated  with  sulphuric  acid, 
then  solution  of  chlorine,  and  lastly  ammonia.  When  a  green 
colour  is  no  longer  produced,  it  is  known  that  all  the  quinine  has 
been  removed.  When  the  operation  is  well  conducted,  about  150 
grammes  of  chloroform  suffice  for  this  purpose.  The  menstruum 
retained  by  the  mass  is  displaced  by  water,  and  the  whole  of  the 
chloroform  solution  is  either  distilled  or  evaporated  to  dryness.  To 
separate  the  alkaloids  from  the  residue,  it  is  treated  several  times  in 
the  cold  with  diluted  sulphuric  acid  (1  to  10).  10  to  12  cubic  centi- 
metres are  sufficient.  This  solution  thrown  upon  a  moistened  filter 
passes  through  colourless,  and  free  from  resinous  matter;  it  is  raised 
to  the  boiling-point,  and  ammonia  cautiously  added,  so  as  to  leave 
the  liquid  with  a  slightly  add  reaction.  The  sulphate  of  ammonia 
thus  formed  appears  to  prevent  the  mother-liquors  from  retaining 
sulpliate  of  quinine  in  solution.  All  the  quinine  crystallises  out  in 
the  state  of  sulphate.  After  some  time  it  is  collected  on  a  double 
filter,  the  mother-Hquors  displaced  by  a  little  water,  and  the  crystals 
dried  and  weighed.  It  is  preferable  to  dry  completely  at  100°  C, 
and  after  weighing  in  this  state  to  add  the  12  per  cent,  of  water 
which  is  lost  by  this  treatment.  The  other  alkaloids  retained  in  the 
mother- liqaors  are  separated  by  precipitation.  Their  nature  may  be 
determined  by  ether. 

This  process  has  always  yielded  the  author  the  best  results.  It 
is  very  rapid,  Jbecause  it  permits  an  estimation  to  bo  made  in  a 
few  hours.  It  is  simple,  because  the  quinine  is  at  once  obtained 
in  the  state  of  white  sulphate,  and  the  other  alkaloids  completely 
colourless.  Lastly,  it  is  very  exact,  as  indicated  by  the  following 
results : — 
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Yellow  bark,  A,  powder  obtained  througb  a  hair  sieve,  20  grammes 
yielded — 

1.  By  Kabourdin's  process,  cryst.    sulphate    of    quinine,   very 

coloured 23*00 

2.  By  Maitre's  process,  cryst.  sulphate  of  quinine,  yellow    .     .     .     22-30 

3.  By  this  process,  cryst.  sulphate  of  quinine,  colourless     .     .     .     26-55 

Yellow  bark,  B — 

1.  By  Kabourdin's  process  29-50 

2.  By  Maitre's  process 26-75 

3.  By  this  process         31-25 

With  different  species  of  cincbona  the  results  were  similar.  The 
larger  yield  obtained  by  this  process,  the  author  considers  is  due 
to  the  more  complete  exhaustion  of  the  bark.  In  each  operation  the 
treatment  with  chloroform  was  continued  until  no  reaction  of 
quinine  was  obtained. 

A  commission,  composed  of  MM.  Grobley,  Roussin,  and  Jungfleisch, 
was  appointed  by  the  Societe  de  Pharmacie  to  report  on  this  process. 
They  state  that  among  the  processes  which  have  been  published  for 
the  assay  of  cinchonas,  may  be  distinguished  those  which  give  the 
total  percentage  of  alkaloids  without  indicating  their  nature,  and 
those  which  give  the  proportion  of  pure  quinine.  The  first  of  these 
ought  to  be  entirely  abandoned.  The  methods  generally  employed 
for  estimating  the  pure  quinine  are  based  on  the  employment  of  ether 
and  chloroform  for  the  separation  of  the  quinine;  in  other  words,  they 
furnish  as  quinine  all  the  alkaloid  soluble  in  ether  and  chloroform. 
In  this  way  grave  errors  may  be  incurred.  It  is  evident,  for 
example,  that  aricine  being  soluble  in  ether,  a  bark  containing  that 
alkaloid,  and  not  quinine,  would  be  regarded  as  of  good  quality.  The 
insufiiciency  of  these  processes  is  further  demonstrated  by  the  fact 
that  manufacturers  of  sulphate  of  quinine  have  abandoned  their  use. 
In  the  present  day  it  is  customary  to  employ  for  the  analysis  of 
commercial  samples  of  bark,  the  same  process  which  is  used 
in  the  manufacture  on  a  large  scale.  M.  Carles'  process  is  not 
subject  to  the  objection  attachable  to  the  methods  referred  to, 
because  the  quinine  is  estimated  in  the  state  of  crystallised  sulphate, 
and  consequently  separated  from  all  other  alkaloids  possessing  a 
soluble  sulphate.  Moreover,  the  employment  of  chloroform  as  a 
solvent,  and  the  elimination  of  a  resinous  matter  by  diluted  sulphuric 
acid  permits  the  sulphate  of  quinine  to  be  obtained  in  a  satisfactory 
state  of  purity  and  whiteness.     Although  the  reporters  do  not  con- 
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aider  that  M.  Carles'  process  would  be  preferred  by  mannfactnrers, 
they  are  of  opinion  that  for  pharmaceutists  it  is  more  exact  than 
any  hitherto  used.  They  point  out  that  different  parts  of  this  pro- 
cess have  been  previously  suggested  by  other  authors;  but  the 
credit  of  judiciously  combining  them  in  the  manner  described  is 
justly  due  to  M.  Carles.  They  regard  as  the  most  important  objec- 
tion to  the  new  process,  that  the  entire  success  depends  on  the 
dexterity  with  which  the  soluble  sulphate  of  quinine  is  transformed 
into  the  crystallised  disulphate  by  the  addition  of  ammonia.  This 
operation  requires  considerable  experience  and  manipulative  skill. 
They  also  regret  that  the  author  has  not  determined  the  proportion 
of  quinine  which  may  remain  dissolved  in  the  mother-liquors. 

The  EflFect  of  Light  and  Air  on  the  Alkaloids  contained  in 
Cinchona  Bark.  P.  Carles.  {Journ.  dePharm.,  4th  series,  xii.,  161.) 
The  author  has  conducted  some  experiments  for  the  purpose  of 
ascertaining  what  modification  the  quinine  contained  in  cinchona 
bark  undergoes  by  the  pulverisation  of  the  bark,  and  its  prolonged 
exposure  to  light,  heat,  or  moisture. 

A  sample  of  yellow  bark  was  taken,  and  one-half  reduced  to  an 
impalpable  powder.  This  was  divided  into  three  portions : — one 
was  preserved  excluded  from  light  and  air  ;  the  second  was  exposed 
to  the  sun's  rays  in  a  stoppered  bottle  during  the  whole  month  of 
August ;  the  last  was  simply  wrapped  in  paper  and  put  in  a  dark, 
damp  place.  At  the  end  of  a  month  the  first  sample  had  not 
changed,  but  the  two  others  had  become  brown.  The  one  in  the 
cellar  had  absorbed  more  than  3  per  cent,  of  water,  and  would  no 
longer  run  out  like  fine  dry  powder.  Exhausted  with  acidulated 
water,  these  two  last  powders  furnished  a  highly-coloured  liquid, 
which  at  once  revealed  the  alteration  which  the  alkaloids  had  under- 
gone. All  the  samples  were  then  tested  by  the  quinometric  method 
of  the  author.  Operating  with  20  gi'ammes  of  bark,  6  grammes  of 
lime,  25  grammes  of  water,  and  about  150  grammes  of  chloroform, 
tlio  following  results  were  obtained : — 

The  bark  taken  for  the  experiments  furnished  of  crystallised 
sulpliato  of  quinine  31*25  per  1000  parts. 

The  powder  sheltered  from  light  and  damp  gave  : — 

iRt  trial.    2nd  trial. 

Cryst.  snlpbaie  of  qainine,  rather  yellow 80'1  80'6 

Alkaloids  precipitated  from  mother-liquor 10*75        10*85 

Powder  exposed  to  the  sun  : — 

Cryat.  snlphate  of  quinine,  yellow 26*8         26*C 

Alkaloids  precip.  from  mother-liquor 19*55        20*2 
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The  sulphate  crystallised  with  greater  difficulty,  and  some  resinoid 
matter  was  deposited. 

The  alkaloids  in  the  powder  exposed  to  damp  were  not  de- 
termined exactly;  but  the  results  obtained  indicated  that  the 
numbers  would  be  similar  to  the  last.  The  author  is  also  making 
some  experiments  upon  aqueous  extracts  obtained  from  the  bark. 
The  alteration  of  the  alkaloid  in  this  case  appears  to  be  more  com- 
plete ;  but  the  details  of  these  results  will  bo  published  on  a  future 
occasion. 

It  appears  from  the  author's  investigation  that  the  pulverisation 
of  cinchona  barks  exercises  very  little  influence  on  the  alkaloids 
which  they  contain ;  while,  on  the  other  hand,  heat,  light,  and 
moisture  effect  a  considerable  modification  of  the  quinine. 

Determinations  of  Alkaloids  in  Cinchona  Bark.  Dr.  Hager. 
(Pharm.  Centralhalle,  1871,  pp.  201,  210,  225.)  This  is  a  repetition 
of  an  older  process  for  the  above  purpose.  The  author  considers 
the  subject  from  two  points  of  view  :  first  from  that  of  the  chemist 
and  druggist,  and  secondly  from  that  of  the  quinine  manufacturer. 
To  the  former  he  recommends  the  following  method : — 10  grms.  of 
powdered  cinchona  bark  are  mixed  in  a  porcelain  pot  with  about 
130  grms.  of  water,  to  which  are  added  20  drops  of  caustic  potash 
lye,  of  about  1*3  spec,  grav.,  and  the  whole  is  gently  boiled  for  15 
minutes,  with  constant  stirring.  Then  15  grms.  of  dilute  sulphuric 
acid  (1"115  spec,  grav.)  are  added  to  it,  the  boiling  continued  for  15 
to  20  minutes,  and  the  mixture  left  to  cool.  The  liquid  is  then  put 
into  a  cylindrical  measure-glass,  so  much  water  added  to  it  that  the 
whole  occupies  a  volume  of  110  c.c,  and  now  filtered  through  a  filter 
whose  diameter  is  from  10*5  to  11*0  centim.  The  filtrate  is  collected 
in  another  measure-glass,  its  volume  (usually  60  c.c.)  noted,  and 
50  c.c.  of  picric  acid  solution,  saturated  at  ordinary  temperature, 
added  to  it.  The  precipitate  formed  is  left  to  settle  for  half-an-hour, 
then  collected  on  a  weighed  filter,  washed,  and  dried  at  100°.  Mul- 
tiplying now  the  weight  of  the  picrate  with  0"425,  the  weight  of  the 
anhydrous  alkaloids  (quinine,  quinidine,  and  cinchonine)  is  obtained. 
It  hardly  needs  to  be  mentioned  that  the  crust  which  forms  above 
the  margin  of  the  liquid,  in  the  boiling  pot,  has  to  be  scratched 
away  with  a  glass  rod,  and  stirred  into  the  liquid,  etc.  Dr.  Van  der 
Burg,  who  had  to  report  for  the  Dutch  Pharmacopoeia,  on  the  various 
methods  for  determining  the  amount  of  alkaloid  in  the  cinchona 
bark,  pronounced  the  above  method  an  unsatisfactory  one.  Dr. 
Hager  shows  in  his  present  communication,  at  great  length,  why 
Dr.  Van  der  Burg  had  failed  to  obtain  satisfactory  results.     The 
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reproduction  of  the  detailed  criticism  would  be  of  no  interest.  The  - 
method  recommended  to  the  quinine  manufacturer  consists  in  directly 
gathering  and  estimating  the  alkaloids,  by  adding  alkali  to  the 
decoction  of  the  bark,  and  shaking  the  alkaline  liquid  with  petroleum- 
ether,  which  latter  will  take  up  the  alkaloids. 

The  Application  of  Polarised  Light  to  the  Determination  of  the  valne 
of  Cinchona  Barks.  Dr.  E.  J.  de  Vrij.  (Pharni.  Journ.,  3rd 
series,  ii.,  1.)  The  author  writes  as  follows: — The  strong  deviation 
of  the  plane  of  polarization  in  different  direction  or  different  intensity 
by  all  the  known  cinchona  alkaloids,  induced  me  to  try  to  apply  this 
action  to  test  the  value  of  the  cinchona  barks;  and,  although  I 
readily  confess  that  my  experiments  in  this  direction  are  far  from 
being  complete,  yet  the  results  already  obtained  seem  to  me  interest- 
ing enough  to  fix  attention  on  this  new  method  of  investigation,  so 
that  their  publication  may,  perhaps,  afford  some  interest. 

Before  proceeding  to  the  description  of  my  method,  it  may, 
perhaps,  not  be  superfluous  to  state  the  principles  upon  which  it  is 
based. 

The  molecular  rotations  of  the  cinchona  alkaloids  which  are  known 
with  certainty  are  the  following  : — 

Quinine : 
in  alcoholic  solution  [a]  j  =  184-35^  |  j^  y  ..    ^  ^      ^ 
in  acid  solution  .     .  [a]  j  =  2S7°'l6  „  )  '^  ^xuara. 

Quinidine  : 

in  alcohoUc  solution  [a]  j  =  250°' 75  '^   Pasteur. 

in  acid  solution  .     .  \_a]  j,  not  yet  determined. 
Cinchonine  : 

in  alcoholic  solution  [a]  j,  not  yet  determined. 

in  acid  solution  .     .  [a]  j  =  IDO^'^O ^   Bouchardat. 
Cinchonidino : 

in  alcohoHc  solution  [a]  j  =  144°'61*^   Pasteur. 

in  acid  solution  .     .  [a]  j,  not  yet  determined. 

Besides  these  four  alkaloids,  about  whose  existence  all  chemists 
agree,  and  whose  properties  are  well  known,  there  exists  in  the 
cinchona  barks  still  a  fifth  alkaloid,  which  is  amorphous,  soluble  in 
ether,  and  whose  compounds  with  acids  are  equally  amorphous.  I 
have  long  been  uncertain  if  this  alkaloid  has  an  action  on  the  plane 
of  polarization,  and  it  is  only  very  recently  that  I  became  persuaded 
that  it  deviates  from  that  plane  slightly  to  the  right.  I  have,  how- 
ever, not  yet  succeeded  in  determining  the  exact  amount  of  this  de- 
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viation,  because  this  alkaloid  is  always  yellow-coloured,  and  very 
difficult  to  obtain  perfectly  pure. 

It  is  clear  from  the  preceding  that  the  different  cinchona  alkaloids 
possess  a  different  rotation,  and  that  some  of  them  deviate  the  plane 
of  polarijzation  in  an  opposite  direction.  Therefore,  in  examining 
optically  the  combined  alkaloids  of  any  bark,  three  cases  can 
occur  : — 

I.  The  alkaloids  may  prove  inactive,  viz.,  to  exercise  no  deviation 
at  all.  This  case,  although  not  yet  observed  by  me,  may  present 
itself,  if  the  relative  quantities  of  the  alkaloids  are  such  that  their 
opposite  deviations  neutralize  each  other. 

II.  They  are  turned  to  the  right  (dextrogyre  =  r?  )  if  the  quantity 
of  quinidine,  cinchonine,  or  amorphous  alkaloid  exceeds  that  of  quin- 
ine or  cinchonidine. 

III.  They  are  turned  to  the  left  (lasvogyre  =  <x)  if  the  quantity 
of  quinine  or  cinchonidine  exceeds  that  of  the  other  alkaloids. 

Prom  the  facts  mentioned,  it  appears  that  the  deviation  produced 
by  quinine  is  different,  depending  on  its  being  observed  in  solution 
in  alcohol  or  in  a  diluted  acid.  It  is  very  probable  that  this  differ- 
ence exists  in  the  same  direction  with  the  other  alkaloids,  and  its 
determination  will  be  very  desirable. 

Taking  now  in  consideration  that,  of  the  five  mentioned  alkaloids, 
two  of  them,  viz.,  the  quinine  and  the  amorphous  alkaloid,  are  very 
soluble  in  ether,  whilst  the  three  remaining  alkaloids  are  sparingly 
soluble  in  this  liquid ;  it  follows  that,  if  the  alkaloids  are  treated 
with  ether,  the  deviation  exercised  by  the  part  insoluble  in  ether 
will  prove  to  be  very  different  from  that  observed  before.  This  dif- 
ferent deviation  may  be  the  following  : — 

(1.)  No  deviation,  if  the  part  insoluble  in  ether  contains  enough 
of  cinchonidine  to  neutralize  the  opposite  deviation  of  the  cincho- 
nine.* 

(2.)  Deviation  to  the  right  (dextrogyre)  if  the  part  insoluble  in 
ether  consists  of  cinchonine  or  quinidine,  or  both  of  them,  or  if  their 
quantity  is  superior  to  that  of  the  eventually  present  cinchonidine. 
The  intensity  of  the  deviation  may  throw  some  light  upon  this 
alternative. 

*  As  quinidine  deviates  to  the  right  like  cinchonine,  it  can  equally  neutralize  the 
deviation  to  the  left  of  the  cinchonidine.  It  is,  however,  very  rare  that  cinchoni- 
dine and  quinine  occur  in  the  same  bark.  Till  now  I  have  only  found  one  example 
of  this  combined  occurrence,  viz.,  in  the  bark  of  the  hybrid  from  C.  Culisaya  and 
C.  Pahudiana  (the  so-called  C.  Hasskarliana,  Miq,),  in  which  bark  I  found  the 
four  alkaloids,  together  with  the  amorphous  alkaloid  soluble  in  ether. 
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(3.)  Deviation  to  the  left  (laBvogyre)  if  the  part  insoluble  in 
ether  consists  either  totally  or  chiefly  of  cinchonidine.  In  this  case 
the  intensity  of  the  deviation  will  equally  throw  light  upon  the 
alternative. 

The  great  difficulty  with  these  observations  consists  in  the  diffi- 
culty to  obtain  solutions  of  the  alkaloids  which  are  not  too  much 
coloured.     The  first  requisite  to  measure  accurately  the  deviations 
is  that  the  solution  is  colourless,  and  till  now  I  have  not  yet  suc- 
ceeded in  obtaining  this  desideratum,  but  have  been  obliged  to  be 
satisfied  by  obtaining  solutions  which  had  a  slightly  yellow  colour. 
I  obtained  these  solutions  as  follows  : — After  ascertaining  the  total 
amount  of  alkaloids  in  a  bark,  the  alkaloids  were  dissolved  in  weak 
acetic  acid,  and  to  this  solution  I  added  a  few  drops  of  basic  acetate 
of  lead.     After  separating  the  lead  by  a  current  o/  sulphuretted  hy- 
drogen, the  liquid,  much  discoloured  by  the  precipitated  sulphide  of 
lead,  was  filtered,  and  the  alkaloids  precipitated  by  caustic  soda. 
The  precipitate  being  washed  and  dried,  one  may  proceed  to  prepare 
the  solution  for  the  optical  observation.    The  alkaloids  are  accurately 
weighed,  and  the  determined  weight  called  jp.     This  quantity  is  dis- 
solved in  diluted  sulphuric  acid,   and  the  volume  of  the  solution 
accurately  measured.*     This  volume  is  called  V,  and  filtered  imme- 
diately into  the  tube  in  which  it  will  be  observed.     This  tube  has  a 
length  of  100  millimetres.     After  the  tube  has  been  completely  filled 
and  closed,  and  it  has  been  ascertained  that  its  contents  are  perfectly 
clear  and  transparent,  it  can  be  observed  in   the  instrument.f     If 
the  diffijrent  alkaloids  are  present  in  such  quantities  that  their  oppo- 
site deviations  neutrahze  each  other,  jthe  molecular  rotation  is  =  0°, 
and  this  result  needs  only  to  be  noted.     If,  however,  a  deviation  is 
oKserved,  this  deviation  is  noted  as  a°  =  to  the  amount  of  degrees 
of  deviation  observed,  either  to  the  right  or  the  left ;  for  instance, 
«°  =  S''^,  or  a°  =  3°'V,  etc.     One  has  now  the  necessary  data  to 
calculate  the  molecular  rotation  =  [a]  j  of  the  mixed  alkaloids  by 
using  the  formula :— 

[a]j=    -"^'-^    ^ov  ^t 
P 

*  Weight  and  measure  are  of  the  metric  system. 

f  The  iuBtrument  used  by  me  is  the  polaristrobometer,  of  Wild.  It  is,  however, 
clear,  that  atiy  other  good  iustrumcnt  may  be  used. 

♦  Although  the  sulphide  of  lead  has  a  very  favourable  action  in  taking  away  a 
great  part  of  the  colour  of  the  solution,  its  action  is  not  tlie  same  with  all  kinds  uf 
barks.  I  am  therefore  unable  to  state  with  certainty  the  quantity  of  alkaloids  wliich 
ought  to  be  dinsolvcd  in  a  certain  volume.  It  is  desirable  to  make  a  solution  wliidi 
contains  01  of  the  alkaloids.  This  is,  however,  in  general  not  possible,  bccauHu  of 
tho  too  intense  colour,  wherefore  the  quantity  of  the  alkaloids  iu  the  Bolutiou  varies 
between  0-1  and  0*05. 


276  TEAR-BOOK   OF   PHARMACY. 

After  this  determination,  another  part  of  the  alkaloids  is  treated 
with  ether,  and  the  deviation  of  the  part  insoluble  in  ether  deter- 
mined in  the  same  way.  By  these  two  determinations,  one  obtains 
two  data,  which,  notwithstanding  the  still  existing  imperfections  of 
the  method,  will  prove  to  be  of  great  utility  in  the  investigation  of 
cinchona  barks,  as  may  be  seen  by  the  following  observations,  made 
by  Dr.  B.  Simpson  and  myself. 

A.  Obseevatioxs  by  Dr.  B.  Simpson.  * 

1.  G.  Calisaya,  from  Java.     Stem-bark. 

Total  amount  of  alkaloids  1"36  per  cent,  [a]  j  =  160*5°  rf. 
The  alkaloids  contained  chiefly  quinidine. 

2.  G.  Galisaya,  from  Java.     Bark  from  a  branch. 
Total  amount  of  alkaloids  0'84  per  cent,  [a]  j  =  140°*6  rf . 
The  alkaloids  contained  a  large  amount  of  quinidine. 

3.  G.  Pahudiana,  from  Java.     Root-bark. 

Total  amount  of  alkaloids  1*5  per  cent,  [a]  j  =  26°*35  *T. 

4.  G.  succirubra,  from  Darjeeling.     Stem-bark  of  plants  3|-  years 
old. 

Total  amount  of  alkaloids  5*6  per  cent.  \_a]  j  =  13''*59  V. 
The  alkaloids  consisted  of  quinine,  cinch onidine   (both  laevogyre), 
cinchonine  and  amorphous  alkaloid  (both  dextrogyre). 

5.  G.    succiruhra,    from    Ootacamund.      Renewed    bark    (fourth 
harvest). 

Total  amount  of  alkaloids,  9  per  cent,  [a]  j  =  55°"5  V. 
The  part  insoluble  in  ether  proved  [a]  j  =  19°'8  *t  . 
The  same  alkaloids  as  in  4,  but  more  cinchonidine  and  less  cincho- 
nine. 

6.  G.  officinalis  from  Darjeeling.     Stem-bark  (one  year  covered  by 
moss). 

Total  amount  of  alkaloids  7'68  per  cent,  [a]  j  =  56°"35  *r. 
The  part  insoluble  in  ether  proved  [a]  j  =  13°*20  *t. 
The  same  alkaloids  as  in  4  and  5,  but  much  more  quinine,  of  which 
the  quantity  amounted  to  3*4  per  cent. 

7.  G.    officinalis,    from    Ootacamund.       Renewed   bark    (second 
harvest). 

Total  amount  of  alkaloids,  8  per  cent,  [a]  j  =  139°'49^:. 
The  same  alkaloids  as  in  6,  but  containing  much  more  quinine  ;  they 
were  almost  entirely  soluble  in  ether. 

*  These  observations  have  been  made  by  Dr.  B.  Simpson,  Surgeon  of  the  Bengal 
Army,  in  my  laboratory  at  the  Hague,  in  February,  1870. 
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B. — Observations  by  Myself. 


1.  C.  Calisaya,  from  Darjeeling.     Bark  of  trees  three  years  old. 
Total  amount  of  alkaloids,  8  per  cent,  [a]  j  =  120°'7rf . 

The  part  insoluble  in  ether  proved  [a]  j  =  I74i°"34'^. 
The  alkaloids  consisted  of  cinchonine,  quinine,  amorphous  alkaloid, 
and  cinchonidine. 

2.  C.  hyhrida  from  Darjeeling,  probably  from  C.  Galisaya  and  G. 
officinalis.     Bark  of  trees  three  years  old. 

Total  amount  of  alkaloids,  3*24  per  cent,  [a]  j  =  178°  *r. 

The  alkaloids  consisted  of  quinine,  cinchonidine,  amorphous  alkaloid, 

and  very  little  cinchonine.     The  part  insoluble  in  ether  was  too 

small  for  observation. 

3.  C.  succiruhra  from  Darjeeling.  Stem-bark,  sold  in  London  in 
October,  1870. 

Total  amount  of  alkaloids,  6  per  cent.  \_a]  j  =  24°-l  ^. 

The   alkaloids   consisted   of   cinchonidine,   cinchonine,    amorphous 

alkaloid,  and  quinine. 

4).  G.  officinalis,  from  Ceylon.     Bark  sold  in  London  in  November, 
1870. 
Total  amount  of  alkaloids  5*7  per  cent,  [a]  j  =  146°*8  V. 
The  part  insoluble  in  ether  proved  [a]  j  =  91°'96  ^. 
The  alkaloids  consisted  of  quinine,  cinchonidine,  amorphous  alkaloid, 

and  cinchonine.     The  quantity  of  pure  quinine  amounted  to  3*7 

per  cent. 

5.  G.  Galisaya,  from  Java.  Bark  sold  in  April,  1870,  at  Amster- 
dam, under  the  name  of  "Java  koningskina,  No.  1." 

Total  amount  of  alkaloids,  3"21  per  cent,  [a]  j  =  96°*3/^. 
The  alkaloids  consisted  of  amorphous  alkaloid,  quinidine,  cinchonine, 
and  a  trace  of  quinine. 

6.  G.  Galisaya  hyhrida,  from  Java  (0.  Hasskarliana,  Miq.).  Bark 
sold  in  April,  1870,  at  Amsterdam,  under  the  name  of  *'  Java 
koningskina,  Nos.  2  and  3." 

Total  amount  of  alkaloids  3*125  per  cent,  [a]  j  =  50'''2  V . 
The  alkaloids  consisted  of  quinine,  quinidine,  cinchonine,  cinclioni- 
dino,  and  amorphous  alkaloid. 

7.  G.  Galiemja,  from  Java.  Bark  sold  in  April,  1870,  at  Amster- 
dam, under  the  name  of  "  Java  koningskina,  No.  4." 

Total  amount  of  alkaloids,  247  per  cent,  [a]  j  =  20"/^. 

8.  G.  Fahudiana.  Bark  sold  in  April,  1870,  at  Amsterdam,  under 
the  name  of  "  Bruine  Javakina." 

Total  amount  of  alkaloids,  1  per  cent,  [a]  j  =  138*  <^. 
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The  alkaloids  consisted  of  quinine,  cinclionidine,    and  amorphous 

alkaloid,  whilst  the  presence  of  cinchonine  was  dubious. 

9.  G.  Calisaya,  from  Bolivia.     Eastern  Bolivian  bark. 
Total  amount  of  alkaloids,  4  per  cent,  [a]  j  =  138°  'v 

Notwithstanding  the  defects  still  adhering  to  the  method,  I  feel 
certain  that  it  will  prove  to  be  an  important  element  in  the  exami- 
nation and  classification  of  the  cinchona  barks. 

On  an  Alkaloid  from  Cinchona  Bark  hitherto  undescrihed. 
David  Howard.  (Journ.  Chem.  Soc,  2nd  series,  ix.,  61.)  In  ex- 
perimenting upon  impure  crystallisations  of  quinine  salts  obtained 
from  the  mother-liquors  of  the  manufacture  of  sulphate  of  quinine, 
the  author  has  occasionally  been  perplexed  by  an  unusual  loss  in 
recrystallising,  which  the  mechanically  adhering  mother-hquor  did 
not  seem  to  account  for. 

A  more  careful  examination  of  some  of  these  substances,  shows 
that  the  cause,  in  some  cases  at  least,  is  the  presence  of  an  alkaloid 
hitherto  undescribed.  The  extreme  solubility  of  the  salts  of  this 
base  distinguishes  it  at  once  from  the  cinchona  alkaloids  already 
known,  and  renders  it  very  difl&cult  to  separate  from  the  uncrystal- 
lisable  quino'idine. 

The  most  convenient  method  of  obtaining  it  is  to  purify  the  alkaloids 
contained  in  the  mother-liquor  from  the  recrystallisation  of  such  im- 
pure products  as  have  been  mentioned  by  solution  in  ether,  and  after 
evaporation  of  the  ether,  to  dissolve  with  oxalic  acid  in  as  small  a 
quantity  of  water  as  possible,  and  allow  it  to  crystallise. 

The  oxalate  thus  obtained  may  be  purified  by  recrystallisation 
from  water,  with  addition  of  animal  charcoal,  but  the  author  has 
never  been  able  to  free  it  entirely  from  a  yellow  colour. 

The  most  satisfactory  salt  for  analysis  is  the  platino-chloride, 
which  is  prepared  in  the  usual  manner;  it  is  almost  insoluble  in 
water  or  in  cold  hydrochloric  acid,  but  soluble  with  difficulty  in  hot 
strong  acid ;  it  forms  a  crystalline  powder  by  precipitation,  and  well 
defined  crystals  by  solution  in  acid. 

The  analysis  shows  that  it  is  isomeric  with  the  platino-chloride  of 
quinine,  but  anhydrous,  instead  of  containing  one  atom  of  water  of 
crystallisation  given  off  at  120°,  as  does  the  salt  of  quinine.  The 
salt  taken  for  analysis  was  precipitated  from  a  hot  acid  solution, 
and  was  a  distinctly  crystalline  powder.  The  composition  is  the 
same  whether  it  be  precipitated  cold  in  a  neutral  solution,  or 
crystallised  from  a  strong  acid  solution. 

The  oxalate,  though  it  is  the  most  easily  crystallised  of  the  salts 
of  this  alkaloid,  is  unfortunately  very  difficult  to  purify  entirely,  and 
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changes  so  readily  under  the  inflaence  of  air,  light,  or  heat,  that  the 
author  has  been  unable  to  obtain  it  colourless.  When  a  dilute 
aqueous  solution  is  concentrated  by  evaporation  in  a  water-bath, 
the  change  of  colour  shows  that  decomposition  has  to  a  certain 
extent  taken  place,  and  on  the  addition  of  water  a  brown  resinoid 
matter  separates  from  the  solution.  To  find  out  if  this  was  caused 
by  impurities  or  was  a  property  of  the  salt  itself,  the  platino- chloride 
of  known  purity  was  decomposed  by  several  processes,  but  in  each 
case  the  resulting  oxalate  had  the  same  colour  and  the  same  ten- 
dency to  decompose. 

Even  when  prepared  from  perfectly  colourless  solutions  of  the 
alkaloid  in  ether,  the  oxalate  was  still  of  a  greenish-yellow  hue,  even 
before  the  application  of  heat ;  in  fact,  this  colour  may  be  inherent 
in  the  salt  itself. 

It  is  extremely  soluble  in  water,  the  wet  crystals  melting  at  100°, 
but  much  less  so  in  cold  water ;  insoluble  in  ether,  but  very  soluble 
in  alcohol,  and  to  a  less  degree  in  amylic  alcohol,  from  hot  concen- 
trated solutions  in  either  of  which  menstrua  it  crystallises  freely  on 
cooling.  The  water  of  crystallisation  is  partially  given  ofi"  in  vacuo, 
and  entirely  at  100°  after  previous  drying ;  if  the  salt  is  at  once 
heated  to  100°  without  previous  exsiccation,  it  is  apt  to  fuse. 

The  combustion  proved  exceedingly  difficult ;  the  usual  process 
with  cupric  oxide  was  found  inadmissible,  the  oxalate  assuming  a 
dark  brown  colour  as  soon  as  it  touched  the  oxide.  The  only  prac- 
ticable method  is  burning  in  oxygen  gas,  and  even  in  this  mode  of 
analysis,  the  low  temperature  at  which  the  substance  partially  decom- 
poses makes  it  difficult  to  accomplish  successfully.  The  results, 
though  agreeing  very  closely  among  themselves,  diffi3r  considerably 
from  the  probable  formula  showing  plainly  the  difficulty  of  obtaining 
a  pare  product. 

The  hydration  and  the  oxalic  acid  point  to  the  formula  2  (C»  H,* 
N,  Oj)  Cj  Hg  O4  +  9  aq.  The  water  lost  by  drying  in  vacuo  agrees 
very  closely  with  7  atoms,  viz.,  14*00  per  cent. 

The  salt  thus  differs  from  oxalate  of  quinine  by  3  atoms  of  water 
of  crystallisation,  the  formula  of  the  latter  being  2  (C20  H24  N,  0,) 
C5H2O4  +  6aq.  The  properties  of  the  other  salts  which  were 
cxamincMl  arc  as  follows  : — The  sulphate,  tartrate,  citrate,  hydroclilo- 
ratc,  pliosphate,  and  acetate  are  all  exceedingly  soluble  in  water  ;  on 
evaporation  in  vacno  they  form  semi-crystalline  masses,  impossible 
to  obtain  in  a  state  fit  for  analysis. 

The  hydrobromate  and  ferrocyanide  obtained  by  double  decompo- 
sition form  oily  strata  at  the  bottom  of  the  solntion,  soluble  in  an 
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additional  quantity  of  water,  but  even  on  long  standing  they  show  no 
sign  of  crystallisation. 

The  hydriodate  also  forms  an  oily  stratum  in  strong  solutions,  but 
on  standing  it  becomes  semi-solid  by  the  formation  of  crystals; 
weaker  solutions  also  deposit  a  small  quantity  of  flocculent  crys- 
tals, but  in  neither  case  can  they  be  separated  from  the  mother- 
liquor. 

The  sulphocyanide,  while  also  forming  an  oil  when  in  concentrated 
solutions,  crystallises  from  a  somewhat  larger  quantity  of  water,  in 
long  silky  needles,  almost  white,  very  soluble,  and  readily  decomposed 
by  heat. 

The  iodo-sulpbate  the  author  has  not  as  yet  succeeded  in  forming. 
This  is  to  be  regretted  on  account  of  the  great  importance  of  this 
salt  in  the  cinchona  alkaloids,  and  further  experiments  are  needed, 
either  to  form  it  or  to  prove  its  absence. 

The  alkaloid  itself,  as  obtained  by  precipitation  from  a  solution  of 
its  salts  by  potash  or  soda,  is  a  yellowish  oil.  The  author  has  not  been 
able  to  obtain  it  pure  in  the  solid  state,  for  it  will  not  bear  heat  without 
decomposition,  and  holds  water  too  strongly  to  dry  in  vacuo.  It  s 
very  soluble  in  alcohol,  soluble  to  a  large  extent  in  ether,  from  which 
it  separates  as  an  oil  when  the  ether  is  allowed  to  evaporate.  It  is  a 
strong  base ;  the  salts  are  neutral  to  test  paper ;  a  small  excess  of  the 
base  strongly  restores  the  colour  of  reddened  litmus.  Ammonia  pre- 
cipitates its  solutions  but  imperfectly,  and,  if  we  may  judge  from 
this,  it  is  even  a  stronger  base  than  quinine. 

Chlorine- water  followed  by  ammonia  produces  in  solutions  of  its 
salts  the  green  colour  and  precipitate  of  dalleiochin  which  dis- 
tinguishes quinine  and  quinidine.  Strong  acids,  even  in  the  cold, 
produce  a  change  of  colour,  and  even  when  diluted  with  a  consider- 
able quantity  of  water;  heat  renders  the  action  much  more  rapid. 
This  colouration  is  strongest  when  nitric  acid  is  used,  an  excess  of 
which,  with  the  aid  of  heat,  will  develop  a  strong  yellovv-greeu 
colour,  even  in  a  weak  solution.  In  this  reaction,  as  well  as  in  the 
persistent  colour  of  the  salts,  this  alkaloid  shows  a  curious  resem- 
blance to  aricine.  The  yellow-colour  renders  the  examination  of  its 
optical  properties  difficult,  but,  as  far  as  has  been  hitherto  tried,  it 
is  inactive.  The  author  was  not  able  to  recognise  fluorescence  in  its 
solutions. 

Its  taste  is  a  peculiar  bitter,  very  much  less,  both  in  intensity  and 
permanence,  than  that  of  other  cinchona  alkaloids.  The  author  has 
not  been  able  to  find  out  whether  this  alkaloid  is  contained  in  all  the 
species  of  cinchona,  or,  if  not,  to  which  it  belongs,  for  the  difficulty 
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of  the  crystallisation  of  the  impure  salts  makes  it  a  matter  of  un- 
certainty to  obtain  it. 

Mv.  J.  E.  Howard,  when  investigating  the  leaves  of  the 
Cinchona  Succiruhra,  from  India,  found  minute  quantities  of  an 
alkaloid,  soluble  in  ether,  from  which  an  alcoholic  solution  of  oxalic 
acid  precipitated  it  in  a  crystalline  form ;  but  the  small  quantities  at 
his  disposal  prevented  his  examining  it  further  than  to  show  its 
analogy  with  quinine ;  his  present  conviction  is  that  this  substance 
is  identical  with  the  alkaloid  now  described,  and  though  the  evi- 
dence is  not  yet  sufficient  to  enable  them  to  speak  with  certainty,  it 
tends  strongly  to  prove  it.  It  seemed  so  desirable  to  settle  this 
point  and  to  throw  some  light,  if  possible,  on  the  order  of  formation, 
and  possibly  on  the  far  more  important  and  far  more  difficult  question 
of  the  mode  of  formation  of  the  alkaloids  of  the  descending  sap, 
that  he  has  written  to  Mr.  Broughton,  and  they  hope  shortly  to 
receive  a  quantity  of  the  leaves  sufficient  to  enable  them  to  investi- 
gate it. 

On  Pajrtine;  an  Alkaloid  in  the  White  Cinchona  Bark  from 
"Payta."  By  O.  Hesse.  {Annal.  der'Chim.  und  Fharm.,lS70.) 
In  a  specimen  of  the  above  bark  the  author  found  basic  substances 
which  proved  to  be  wholly  different  from  the  ordinary  cinchona  alka- 
loids. The  bark  itself  is  not  a  real  cinchona,  as  shown  by  its  ana- 
tomical structure ;  it  is  perhaps  identical  with  the  quina  blanca  of 
Mutts.  It  consists  like  the  latter  of  but  one  layer  of  bast,  composed 
of  greenish-yellow  cells,  between  which  a  large  quantity  of  white 
powder  is  deposited.  Ammonia  colours  the  bark  greenish-yellow ; 
hydrochloric  acid  dissolves  the  white  floury  powder  and  dyes  the 
cells  of  the  bast  yellow*.  If  to  the  acid  solution  an  excess  of  ammo- 
nia is  added,  or  a  sufficient  quantity  of  sodic  acetate,  a  copious, 
white,  flaky  precipitate  of  oxalate  of  lime  ensues.  The  filtrate, 
separated  from  this  precipitate,  produces  with  alcohol  a  white  amor- 
phous precipitate  which  dissolves  in  boiling  water,  the  solution  be- 
coming pasty  on  cooliag,  and  resembles  in  every  respect  a  thick  starch 
solution.  The  amount  of  starch  the  bark  contains  is  very  consider- 
able. The  alcoholic  tincture  of  the  bark  contains  a  substance. which 
gives  with  ferric  chloride  a  dark  blue  solution  and  a  similar  precipi- 
tate, with  lead  acetate  a  yellow  amorphous  precipitate,  but  with  gela- 
tine solution  notliiiig  at  all.  When  the  alcoholic  liquid  is  evaporated, 
the  rcHidue  mixed  with  soda  and  shaken  up  with  ether,  the  latter 
takes  up  the  alkaloids  as  well  as  some  colouring  matters ;  by  mixing 
the  ethereal  solution  with  some  dilute  oil  of  vitriol  the  alkaloids 
are  separated  from  the  colooring  matters.     The  acid  solution  thus 
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obtained  has  a  somewhat  reddish  tint,  but  is  easily  decolourised  by 
treatment  with  animal  charcoal.  The  colourless  solution  is  then 
heated  a  little,  and  neutralised  by  ammonia,  care  being  taken  not 
to  have  the  latter  in  excess,  permitted  to  cool,  and  mixed  with  so 
much  of  a  solution  of  potassic  iodide  that  no  more  precipitate  is 
formed.  The  white  amorphous  precipitate  becomes  very  soon  dense, 
crystalline,  and  yellow.  After  about  24  hours  standing,  when  the 
separation  of  the  new  salt  may  be  considered  as  completed,  the 
mother-liquor  is  filtered  off,  and  the  precipitate  mixed  with  sodic 
hydrate  and  extracted  with  ether.  The  ether  solution,  after  having 
been  washed  a  little  with  water,  is  left  to  spontaneous  evaporation, 
when  the  new  alkaloid  separates  in  fine  colourless  crystals.  Hesse 
gives  it  the  name  of  "paytine."  The  figures  obtained  on  analysis 
lead  to  the  formula  C21  H24N2  0.  Paytine  fuses  at  156"  C.  ;  on  heat- 
ing it  to  a  higher  degree  an  oily  liquid  distils  over.  It  is  a  little 
soluble  in  caustic  potash,  in  ammonia,  and  in  water,  but  rapidly  so  in 
alcohol,  ether,  chloroform,  and  benzol.  The  alcoholic  solution  red- 
dens blue  litmus  paper.  The  alkaloid  has  a  bitter  taste,  but  it  does 
not  seem  to  possess  any  properties  acting  with  physiological  effects  ; 
certainly,  it  is  no  poison,  as  experiments  on  a  rabbit  have  proved. 
Remarkable  are  some  of  its  colour  reactions,  so  that  paytine  may 
easily  be  distinguished  from  the  other  alkaloids.  Its  hydrochlorate 
yields  with  platinum  chloride  a  dark  yellow  precipitate  which  dis- 
solves in  hydrochloric  acid  to  first  a  reddish  brown,  and  then  a  blue 
solution.  Chloride  of  gold  produces  in  a  solution  of  the  hydrochlor- 
ate  of  paytine  a  purple  colour  and  a  similar  precipitate  ;  chloride  of 
lime,  carefully  added  to  the  acid  solution,  gives  a  dark  red  colour, 
which  soon  turns  blue,  and  finally  pale-yellow,  at  the  same  time  a 
white  amorphous  body  separating  from  the  solution.  In  concen- 
trated nitric  acid  paytine  dissolves  with  garnet  red  colour,  which 
later  becomes  yellow. 

The  author  then  enumerates  the  various  salts  which  paytine  forms 
with  acids.  The  hydrochlorate,  C21  H.^^  Ng  0  JI  CI,  forms  colourless 
prisms  soluble  in  16*6  parts  of  water  at  150°  C. 

The  white  cinchona  bark  above  described  contains  a  second  alka- 
loid which  is  amorphous  and  cannot  be  precipitated  by  a  solution  of 
potassic  iodide,  but  which  in  most  respects  is  so  much  resembling 
paytine  that  it  must  be  considered  as  amorphous  paytine.  Want  of 
material  prevented  a  closer  study  of  this  second  alkaloid. 

Paricine.  By  0.  Hesse.  {Reports  of  the  Berlin  Chemical  Society, 
1870,  No.  5,  Pharm.  Joum.,  3rd  series,  i.,  344.)  This  alkaloid  was 
discovered  by  Winckler,  in  1845,  in  a  sample  of  bark  brought  from 
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Para,  whicli,  according  to  Howard,  had  been  derived  from  Cinchona 
lutea,  a  tree  which  is  called  lengua  de  vacca  (cow's  tongue)  in 
Huanuco,  by  reason  of  the  rough  feel  of  its  leaves.  Weidenbusch 
made  an  analysis  of  the  alkaloid,  which  showed  that  its  percentage 
composition  was  very  similar  to  that  of  aricine,  and,  on  this  ground, 
Gerhardt  asserted  that  it  was  merely  amorphous  aricine. 

Subsequently  Winckler,  in  studying  cortex  chinee  palidaa  in  1865, 
took  up  the  subject  again,  and  compared  pari  cine  with  beberiue, 
because  the  latter  has  also  the  character  of  being  precipitated  from 
its  solutions  by  nitric  acid.  Winckler  found  that  these  alkaloids 
had  the  greatest  resemblance  in  their  chemical  behaviour  towards 
the  reagents  he  employed ;  and  he  was,  therefore,  of  opinion  that 
elementary  analysis  would  prove  them  to  be  identical. 

Upon  this  basis  Fliickiger  assumes  not  only  the  identity  of  pari- 
cine  and  beberine, — buxin  or  pelosine, — but  also  conjectures  that 
paricine  probably  exists  in  all  kinds  of  cinchona  bark.  In  order  to 
separate  it  from  the  mixture  of  bases,  Fliickiger  suggests  that  those 
bases  should  be  converted  into  the  sparingly  soluble  iodine  com- 
pounds, and  the  paricine  extracted  by  ether. 

Hesse  disclaims  the  intention  of  examining  whether  the  method 
is  suitable  for  detecting  paricine  or  not,  but  rather  seeks  to  show 
that  the  alkaloid  in  question  does  not  exist  in  the  kinds  of  cinchona 
bark  used  for  making  quinine.  During  the  last  eight  years  he  has 
given  attention  to  this  matter,  but  has  not  succeeded  in  obtaining 
the  smallest  trace  of  paricine  from  those  kinds  of  bark.  In  all 
instances  the  alkaloids  readily  soluble  in  ether,  after  separating 
quinine  and  cinchonino  by  means  of  tartaric  acid,  were  submitted 
to  examination  by  treating  the  sulphuric  acid  solution  of  these  bases 
with  concentrated  nitric  acid ;  but  in  no  single  instance  was  there 
any  precipitation  or  turbidity  caused  thereby.  If  paricine  had  been 
present,  however,  it  should  have  been  found  in  this  way. 

The  author  adds,  moreover,  that  paricine  is  not  even  identical 
with  pelosine,  since  the  latter,  as  Fliickiger  has  observed,  turns 
light  towards  the  right,  while  pelosiae  is,  according  to  De  Vry, 
optically  inactive. 

The  Precipitation  of  Ctuinia  by  Iodide  of  Potassium  from  Acid 
Solutions.  J.  M.  Maisch;  (Amer.  Journ.  riuirm.^  xliii.,  51.) 
Some  time  ago  the  following  prescription  was  received : — 

p,    Qoinias  Solpbatis gr.  xv. 

Potasaii  lodidi 3i. 

Tinct,  Ferri  Chloridi 5!. 

AqUJD 5iv. 

Byrupi  Zingib.      .         5i.    M. 
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The  quinia  salt  was  dissolved  in  the  tincture  of  iron,  the  potas- 
sium iodide  in  the  water,  and  the  solutions  mixed ;  a  brown  precipi- 
tate was  at  once  formed.  The  quinia  salt  was  now  dissolved  in  the 
water,  with  the  addition  of  a  little  dilute  sulphuric  acid,  the  iodide 
added,  and  after  solution  had  taken  place,  the  tincture  of  iron ;  the 
same  result  was  produced. 

It  was  now  supposed  that  the  iodide  might  contain  some  iodate, 
that  on  the  addition  of  an  acid,  iodine  was  liberated,  which,  with 
the  excess  of  iodide,  would  form  biniodide  of  potassium,  and  that 
the  precipitation  occurred  in  consequence  of  the  presence  of  this 
compound.  But  when  the  solution  of  the  iodide  (Atkinson  and 
Biggar's)  was  acidulated  with  muriatic  acid,  a  reddish  colour  was 
not  produced,  nor  would  starch  paste  brought  in  contact  with  the 
liquid  acquire  a  blue  colour ;  iodic  acid  was  therefore  not  present. 

Righini  stated  (Journ.  cle  Gliim.  Med.,  vol.  xiii.,  p.  116)  that  bisul- 
phate  of  quinia  produces,  with  iodide  of  potassium,  a  red  pulverulent 
precipitate. 

A  considerable  quantity  of  iodide  of  potassium  was  dissolved  in  a 
solution  of  one  part  of  sulphate  of  quinia  in  twenty  of  water,  the 
solution  of  the  latter  salt  having  been  effected  with  just  enough 
dilute  sulphuric  acid.  A  white  precipitate  was  the  result,  doubtless 
owing  to  the  presence  of  some  quinidia  in  the  quinia  salt ;  for  a 
solution  of  one  part  of  quinia  sulphate  in  forty  of  water,  effected 
with  a  sufficient  quantity  of  sulphuric  acid,  remained  clear  on  the 
addition  of  iodide  of  potassium  in  substance.  When  a  considerable 
excess  of  pure  sulphuric  or  muriatic  acid  was  used  for  dissolving  the 
quinia,  the  addition  of  solution  of  potassium  iodide  occasioned  no 
turbidity  or  sediment ;  therefore  the  observation  of  Bighini  is  not 
correct  as  far  as  it  relates  to  neutral  potassium  iodide. 

A  solution  of  sulphate  of  quinia  with  just  sufficient  acid  was 
prepared,  iodide  of  potassium  added,  and  then  solution  of  citrate 
of  iron  ;  a  white  turbidity,  with  the  gradual  production  of  a  bright 
red  precipitate,  was  the  result. 

The  same  quinia  solution  was  made,  except  that  a  considerable 
excess  of  dilute  sulphuric  acid  was  used  ;  after  the  solution  of  iodide 
ctf  potassium  had  been  effected,  every  drop  of  the  solution  of  iron 
citrate  occasioned  a  brownish-white  precipitate,  which  rapidly 
changed  through  various  shades  into  deep  brown.  If  the  order  of 
mixing  was  reversed,  the  potassium  iodide  yielded,  with  dilute  sul- 
phuric acid,  a  colourless  solution,  which  became  turbid,  and  turned 
brown  with  the  iron  citrate ;  and  now  yielded,  with  solution  of 
quinia,  a  darker  coloured  precipitate,  changing  more  readily. 
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If  an  aqneons  solution,  or  the  tincture  of  sesquichloride  of  iron, 
diluted  with  water  so  that  the  iron  colour  can  scarcely  be  perceived, 
is  mixed  with  solution  of  potassium  iodide,  an  iodine  colour  is  at 
once  produced,  doubtless  owing  to  the  formation  of  ferric  iodide  : 
part  of  the  iodine  in  this  compound  being  but  loosely  combined,  we 
have  in  the  mixture  practically  K  Ig,  and  obtain  with  it  in  quinia 
solutions  the  same  precipitate  which  we  observe  on  the  addition  of 
Luorol's  solution. 

The  appearance  of  the  red  or  brown  precipitate  which,  according 
to  Righini,  contains  quinia,  hydriodic  acid,  and  iodine,  depends 
therefore  on  the  presence  of  K  Ig ;  or  if  K I  be  used,  on  the  presence 
of  some  other  compound  producing  the  former. 

The  precipitate  obtained  in  putting  up  the  above  prescription, 
after  having  been  well  washed  with  water,  forms  a  brown  powder 
having  a  slight  odour  of  iodine,  which  is  slowly  evolved.  When 
the  precipitate  is  treated  with  ammonia,  it  changes  to  a  dull  cin- 
nabar colour ;  dissolved  in  acids,  it  yields  a  copious  precipitate  with 
iodohydrargyrate  of  potassium.  Heated  upon  platinum  foil,  it  de- 
composes, leaving  a  bulky  charcoal,  which  is  burned  with  difficulty 
without  leaving  any  residue  behind.  The  precipitate  therefore  con- 
tains, besides  the  elements  of  quinia,  only  iodine. 

Cincho-qxiiiiiiie.  W.  T.  Wenzell.  (Amer.  Journ.  Pharm., 
xlii.,  343.)  The  article  sold  on  the  American  continent  under  the 
above  name  is  stated  to  represent  all  of  the  alkaloids  naturally 
contained  in  Calisaya  bark.  It  is  put  up  in  imitation  of  sulphate  of 
quinine  in  ounce  bottles.  It  appears  in  the  form  of  white  friable 
scales,  which  are  almost  tasteless,  only  a  slight  bitterness  being 
perceptible.  The  result  of  the  author's  examination  indicates  that 
it  is  in  reality  only  cinchonia,  containing  about  2  per  cent,  of 
quinicia  and  cinchonicia.  It  does  not  contain  quinia,  quinidia,  and 
cinchonidia,  and  therefore  does  not  represent  the  whole  of  the 
active  principles  of  the  bark. 

Hydrobromates  of  Cluinine  and  Cinchonine.  M.  Latour.  (Journ. 
(le  Pharm.j  4th  series,  xii.,  91.)  The  successfnl  use  of  bromide  of 
potassium  in  affections  of  the  nervous  system,  and  the  association 
of  this  salt  with  sulphate  of  quinine,  as  well  as  other  alkaloids, 
induced  the  author  to  prcf)are  hydrobromate  of  quinine,  in  the 
belief  that  it  might  bo  useful  as  a  medicine. 

The  hydrobromates  of  quinine  and  cinchonine  were  prepared  by 
doable  decomposition  of  bromide  of  potassium  and  the  sulphates  of 
the  alkaloids,  as  follows  : — 
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Neutral  Sych'ohr ornate  of  Quinine. 

Basic  Sulphate  of  Quinine 10  grams. 

Alcohol  of  85° 50       „ 

Bromide  of  Potassium 8       ,, 

Distilled  Water 20       „    . 

Dilute  Sulphuric  Acid  (1  per  cent.)  ...  10       ,, 

The  salphate  of  quinine  and  tlie  alcoliol  are  heated  together  in  a 
small  flask ;  the  solution  of  bromide,  mixed  with  dilute  sulphuric 
acid,  is  then  added,  and  the  whole  heated  to  boiling.  After  a  few 
minutes,  the  sulphate  of  potash  is  separated  by  filtration,  and  washed 
wdth  hot  alcohol.  The  filtration  and  washings  are  then  evaporated 
to  half  the  volume,  and  left  to  crystallise.  After  twenty-four  hours 
an  abundant  crop  of  crystals  was  formed,  and,  when  pressed  between 
filter-paper,  the  salt  was  white,  opaque,  of  a  pearly  appearance. 
The  salt  thus  obtained  is  sufficiently  pure  for  use,  though  it  contains 
traces  of  sulphuric  acid. 

The  proportion  of  bromide  of  potassium  used  must  be  rather  more 
than  equivalent  to  the  sulphate  of  quinine,  otherwise  a  mixture  of 
basic  and  neutral  hydrobromate  is  produced.  It  is  also  necessary  to 
add  sulphuric  acid,  in  order  to  make  the  quinine  sufficiently  soluble, 
as  well  as  to  decompose  a  portion  of  the  bromide  of  potassium,  so  as 
to  produce  hydrobromic  acid,  necessary  for  forming  a  neutral  salt 
with  the  quinine. 

Basic  Hydrohr ornate  of  Quinine. — This  salt  was  prepared  in  the 
same  way,  but  only  5  grammes  of  bromide  of  potassium  were  used, 
together  with  10  grammes  of  dilute  sulphuric  acid.  A  better  plan  is 
to  dissolve  1  gramme  of  the  neutral  salt  in  10  grammes  of  a  mixture 
of  alcohol  and  water  in  equal  parts.  This  solution,  heated  to  70°  C, 
is  mixed  with  very  dilute  ammonia  solution,  until  it  acquires  a  slight 
alkaline  reaction,  and  then  mixed  with  a  solution  of  0*5  gramme 
neutral  hydrobroniate  of  quinine,  shaking  the  whole  until  it  becomes 
cold ;  a  copious  precipitate  is  then  formed,  consisting  of  basic  hydro- 
bromate. 

The  neutral  salt  is  very  soluble  in  water,  soluble  in  almost  all 
proportions  in  alcohol,  and  its  reaction  is  acid.  The  basic  salt  is 
sensibly  soluble  in  water,  very  soluble  in  alcohol,  and  its  reaction 
is  alkaline. 

The  liydrobromates  of  cinchonine  are  prepared  in  a  similar  man- 
ner. The  neutral  salt  corresponds  to  the  hj^drochlorate  ;  it  is  anhy- 
drous, very  soluble  in  water,  and  less  soluble  in  alcohol  than  the 
corresponding  salt  of  quinine.     Its  solution  has  an  acid  reaction. 
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The  basic  salt  is  sensibly  soluble  in  water,  very  soluble  in  alcohol, 
and  its  solution  has  an  alkaline  reaction. 

Syrups  of  the  Bromides  of  Quinine,  Morphine,  and  Strychnine. 
Dr.  B.  W.  Richardson.  At  the  meeting  of  the  Medical  Society, 
on  March  13,  Dr.  Richardson  introduced  the  bromides  of  quinine, 
morphine,  and  strychnine  as  therapeutic  agents. 

He  said  that  bromides  were  best  administered  in  the  form  of 
syrups,  containing  one  grain  of  the  bromide  of  quinine,  one- eighth 
of  a  grain  of  morphine,  or  one  thirty- second  part  of  a  grain  of 
bromide  of  strychnia  in  the  drachm  of  each  of  the  respective 
syrups.  Compounds  of  the  syrups  of  the  bromides  of  quinine  and 
morphine,  and  of  quinine,  morphine,  and  strychnine  were  also  useful. 
To  each  drachm  of  these  the  same  proportion  of  dose  was  main- 
tained. He  had  found  the  bromide  of  quinine  of  great  service  in 
syphilitic  ulceration.  Repeated  doses  of  syrup  of  bromide  of  quinine 
and  morphine  in  cases  of  neuralgia,  and  the  syrup  of  quinine, 
morphine  and  strychnine,  in  a  case  of  diabetes,  had  been  signally 
successful.  He  believed  the  bromide'  of  quinine  to  be  the  best  pre- 
paration in  cases  of  remittent  or  intermittent  fever. 

On  a  Morphiometric  Process  for  the  Piiarmacopceia.  William 
Proctor,  jun.  (Amer.  Journ.  Pharm.,  xliii.,  65.)  The  question 
"  What  is  the  best  process  for  assaying  opium  to  determine  its 
morphia  strength,  suited  for  adoption  into  the  United  States  Phar- 
macopoeia?" was  accepted  by  the  writer  at  the  Chicago  meeting. 

Retiection  on  the  query  suggests  that  it  is  not  so  much  what  is 
the  best  analytical  process,  as  to  decide  what  process  is  best  suited 
for  practical  use  by  druggists  and  pharmaceutists  in  determining  the 
morphia  value  of  opium  fur  the  purposes  of  the  Pharmacopoeia. 
Those  who  take  the  view  that  the  process  should  embody  the  nicest 
and  most  refined  manipulations  of  the  analytical  laboratory,  may  not 
accept  this  view ;  but  when  it  is  understood  that  a  large  majority  of 
the  persons  needing  its  use  are  not  analytical  chemists,  it  is  believed 
that  simplicity,  united  to  a  fair  degree  of  accuracy,  is  more  avail- 
able than  extreme  accuracy,  beyond  the  reach  of  most  apothecaries, 
applied  in  a  complex  process. 

So  many  able  chemists  have  published  processes,  some  of  which 
are  well  known  in  connection  with  their  names,  as  Staples'  process, 
Mohr's,  Guillermond's,  etc.,  that  the  ground  would  appear  to  bo 
well  examined.  The  process  of  Staples  is  that  of  the  United 
States  Pharmacopoeia.  Its  point  is  in  the  employment  of  alcohol 
to  retain  the  colouring  matter  in  solution  during  the  precipitation 
of  the  morphia,  and  in  mixing  the  ammoniacal  precipitant  also  with 
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alcohol.  The  process  of  Molir  avails  itself  of  the  selective  power 
of  boiling  lime-water  to  reject  narcotina,  and  retain  morphia  in 
solution.  Both  of  these  processes  extract  the  opium  with  cold 
water.  Guillermond's  process  employs  alcohol  of  71  per  cent,  to 
extract  the  opium,  which  is  then  precipitated  by  ammonia.  The 
precipitate,  as  in  Staples'  process,  contains  narcotina. 

One  difficulty  in  extracting  the  portion  of  opium  soluble  in  water 
is  the  caoutchoucoid  matter  which  tends  to  resist  its  solvent  action. 
The  idea  of  employing  benzine,  or  Hght  coal  oil  to  remove  this,  as 
well  as  the  free  narcotina,  has  been  suggested  by  Albert  E.  Ebert 
for  another  purpose,  and  has  been  used  by  Dr.  Fliickiger  in  his 
examination  of  opium.  It  is  believed  that  the  preliminary  use  of 
this  solvent  in  opium  assays  may  be  usefally  adopted. 

Believing  that  the  best  way  to  arrive  at  a  solution  of  the  query 
was  to  try  several  processes  with  the  same  solution  of  opium,  a 
sample  of  nearly  dry  opium,  weighing  300  grains,  was  triturated 
to  coarse  powder,  and  then  rubbed  with  repeated  portions  of  water, 
until  finely  divided,  and  macerated  in  six  times  its  weight  of  water 
for  twelve  hours,  then  percolated  on  a  filter  until  the  washings  were 
nearly  colourless.  The  united  liquids  (amounting  to  4,500  grains) 
were  divided  into  three  equal  portions,  each  representing  100  grains 
of  opium. 

'No.  1.  The  solution  was  evaporated  with  moderate  heat  to  half  a 
fluid  ounce,  mixed  with  an  equal  bulk  of  alcohol  (sp.  gr.  '835 ), 
filtered  through  a  small  filter,  and  the  latter  washed  with  a  little 
diluted  alcohol.  Fifty  minims  of  solutioii  of  ammonia  (sp.  gr.  "960) 
was  mixed  with  2  fluid  drachms  of  alcohol.  One-half  of  this  was 
added  to  the  alcoholic  solution  of  opium  with  agitation,  and  allowed 
to  stand  six  hours,  when  the  remainder  of  the  ammonia  was  mixed 
in  and  the  vessel  permitted  to  rest  for  twenty-four  hours.  The 
crystalline  matter  deposited  on  the  interior  of  the  vial  being 
detached,  the  contents  were  at  intervals  poured  on  a  small-tarred 
filter,  and  the  crude  morphia  w^ashed,  first  with  diluted  alcohol  and 
then  with  water,  dried  at  120°,  and  weighed.  The  product  was 
9*75  grains.  This  was  treated  several  times  with  boiling  non- 
alcoholic ether,  and  the  ethereal  solution  evaporated  in  a  small- 
tarred  capsule  gave  0*31  grains  of  crystalline  prisms,  equivalent  to 
0*31  per  cent,  of  narcotina,  and  9'44  per  cent,  of  morphia  in  the 
opium  examined. 

No.  2.  This  portion  was  treated  with  solution  of  subacetate  of 
lead  till  it  ceased  to  be  precipitated ;  the  precipitate  separated  on  a 
filter  and  well  washed,  the  filtrate  treated  with  diluted  sulphuric 
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acid  by  drops  to  separate  the  excess  of  lead  as  sulphate,  and  filtered. 
The  clear  solution  by  moderate  heat  is  reduced  to  half  a  fluid  ounce, 
mixed  with  its  bulk  of  alcohol  filtered,  and  the  filtrate  mixed  wi.th 
fifty  grains  of  solution  of  ammonia  containing  alcohol,  in  two 
portions  added  half  an  hour  apart,  and  allowed  to  stand  twenty-four 
hours.  The  morphia  was  deposited  in  large  distinct  crystals,  very 
few  of  which  were  attached  to  the  interior  of  the  vessel.  They 
were  collected  on  a  filter,  washed  with  diluted  alcohol  and  water, 
dried,  and  weighed  875  grains.  This,  repeatedly  boiled  in  ether, 
and  the  ethereal  liquids  evaporated,  afibrded  but  a  trace  of  crys- 
talHne  matter,  -  too  small  to  weigh  and  yet  distinctly  visible  in 
minute  prisms. 

No.  3.  This  was  mixed  with  sixty  grains  of  lime,  previously 
hydrated  and  boiled  for  fifteen  minutes ;  the  decoction  filtered  hot 
from  the  dregs,  and  these  well  washed  with  hot  water.  The  filtrate 
slightly  acidulated  with  muriatic  acid  was  evaporated  to  half  a 
fluid  ounce,  mixed  with  its  bulk  of  alcohol,  and  filtered ;  and  excess 
of  alcoholic  ammonia  was  added  and  mixed,  and  the  vessel  set 
aside  for  twenty- four  hours.  The  coloured  crystalline  powder  and 
the  portion  attached  as  a  crust  to  the  interior,  were  carefully 
collected  on  a  filter,  washed,  dried  and  weighed,  affording  ten  grains 
of  impure  morphia,  more  coloured  than  either  of  the  other  results. 

The  use  of  alcohol  in  this  process  is  intended  to  retain  the  colour- 
ing matter,  yet  did  not  succeed  in  producing  a  light  coloured 
morphia. 

The  last  result,  according  to  Mohr,  should  contain  no  narcotine, 
yet  when  boiled  to  exhaustion  in  ether  deprived  of  alcohol,  the 
ethereal  liquid  affc^rded  0"75  grain  of  narcotina,  making  the  result 
of  morphia  9*25  per  cent.,  and  narcotina  0"75  per  cent. 

It  will  appear,  by  a  comparison  of  these  results,  that  the  Staples' 
process,  whilst  less  complicated  than  either  of  the  others,  yields  a 
purer  product  than  the  Mohr  process,  and  a  slightly  larger  yield  of 
morphia ;  whilst  the  process  No.  2,  which  is  suggested  by  the 
writer,  affords  the  purest  and  best  crystallised  morphia,  but  is  more 
complicated  than  the  others.  Hence,  it  is  the  first,  or  Staples* 
process,  that  is  to  be  preferred,  modified  by  treating  the  powdered 
opium  with  warm  benzine  as  a  preliminary  opiSration.  The  final 
success  is  greatly  aided  by  conducting  the  evaporation  of  the  liquor 
at  a  moderate  temperature,  which  renders  the  product  less  con- 
taminated with  colouring  matter.  By  reducing  the  bulk  before 
precipitation  to  the  extent  noted  above,  the  precipitation  of  the 
morphia  is  facilitated,  whilst  the  crystals  are  equally  light  coloured. 
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By  using  benzine  beforehand,  the  extraction  of  the  opium  will  be 
more  thoroughly  accomplished. 

Decomposition  of   Acetate    of   Morphia    in    Solution.      J.  M. 

Maisch.  (Amer.  Journ.  Fharm.,  xliii,,  49.)  A  solution  of  acetate 
of  morphia  is  very  prone  to  change ;  it  soon  acquires  a  brown- 
yellowish  colour,  and  deposits  a  brown  matter.  A  decomposition 
was  already  observed  by  E.  Merck  in  1837,*  when  experimenting 
about  the  best  process  for  obtaining  this  salt  dry,  in  a  neutral 
condition ;  he  states  that  the  evaporation  of  its  solution  must 
be  hastened  at  a  low  temperature  by  a  current  of  air  or  other 
means,  since  it  is  decomposed  at  too  slow  an  evaporation.  But  the 
nature  of  this  decomposition  is  not  stated. 

Some  months  ago.  Dr.  Wm.  T.  Taylor,  of  Philadelphia,  informed 
the  author  that  he  prefers  to  use  a  solution  of  this  salt  for  hypodermic 
injection,  and  that  he  had  repeatedly  observed  the  separation  in  the 
liquid  of  one  or  more  crystals,  after  keeping  it  on  hand  for  some 
time.  A  careful  examination  of  a  crystal  proved  it  to  be  pure 
morphia,  entirely  free  from  acetic  or  other  acid ;  with  nitric  and 
iodic  acids,  and  with  sesquichloride  of  iron,  it  showed  the  reactions 
characteristic  for  morphia ;  it  had  an  alkaline  reaction  to  test 
papers,  and  neither  acetic,  carbonic,  nor  any  mineral  acid  could 
be  discovered  by  the  appropriate  tests  ;  heated  upon  platinum  foil  it 
was  consumed  without  leaving  any  residue. 

The  Hquid  had  deposited  a  considerable  quantity  of  a  brown 
matter,  and  was  of  a  pale  brownish  colour.  It  was  neutral  to 
test  paper,  but  with  pure  sesquichloride  of  iron  acquired  a  reddish 
tint,  which  disappeared  on  the  addition  of  muriatic  acid.  Acidu- 
lated with  nitric  acid,  iodohydrargyrate  of  potassium  occasioned 
a  turbidity.  Evidently  a  minute  portion  of  acetate  of  morphia 
remained  still  in  solution. 

The  autljor  exhibited  a  specimen  which  was  originally  a  solution 
of  8  grains  acetate  of  morphia  in  half  an  ounce  of  distilled  water. 
By  accident  it  had  been  set  aside,  and  was  lost  sight  of  for  several 
months.  On  examining  it,  the  deposit  and  the  change  in  colour 
of  the  solution  mentioned  before  were  observed,  and  a  single 
crystal  reaching  from  the  surface  of  the  liquid  diagonally  through 
the  solution  to  the  bottom  of  the  vial  on  the  opposite  side. 

The  gradual  decomposition  of  acetic  acid  in  crude  vinegar  is 
well  known,  and  it  is  possible  that  the  changes  noticed  above 
are  of  the  same  or  a  similar  nature. 

It  is  also  well  known  that  a  neutral  solution  of  acetate  of  ammonia 
*  Archiv.  de  Fharm.,  vol.  xxiv.,  p.  46.    Buchner's  Repert.,  vol.  Ixiv.,  p.  265. 
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gradually  deposits  flocks,  and  that  the  liquid  then  assumes  an 
alkaline  reaction. 

Note  on  Hydrocyanate  of  Morphia.  By  Professor  J.  M.  Maisch. 
(Amer.  Journ.  Pharm.,  xliii.,  258.)  Among  the  descriptions  of 
morphia  salts,  as  furnished  by  various  chemists,  the  hydrocyanate  is 
not  enumerated.  In  Gmelin's  "  Chemistry  "  some  double  hydro- 
cyanates  are  mentioned,  but  not  the  simple  morphia  salt ;  and 
nothing  appears  to  be  known  of  its  formation  or  its  properties. 

A  prescription  having  been  received,  calling  for  1  grain  each 
of  acetate  of  morphia  and  cyanide  of  potassium  in  a  3-oz.  mixture, 
the  separation  of  needles  was  observed  before  the  medicine  was 
handed  out ;  they  were  removed  by  straining,  and  found  to  be 
a  salt  of  morphia.  Although  granulated  cyanide  of  potassium  was 
used,  it  was  still  possible  that  this  salt  might  have  been  impure, 
and  the  formation  of  the  crystals  due  to  some  impurity. 

Pure  hydrocyanic  acid  was  therefore  neutralised  with  ammonia, 
and  the  aqaeous  liquid  diluted,  so  that  it  contained  in  each  fluid 
drachm  1  grain  of  pure  cyanide  of  ammonium.  The  solution  was 
experimented  with  like  the  solution  of  cyanide  of  potassium.  The 
following  contains  the  results  of  the  experiments  thus  far  ob- 
tained : — 

1.  A  neutral  solution  of  a  morphia  salt,  even  if  diluted  to  the 
proportion  of  1  :  1500  (1  grain  in  3j  oz.),  yields  with  a  neutral 
cyanide  a  crystalline  precipitate  consisting  of  hydrocyanate  of 
morphia. 

2.  After  the  crystals  have  separated,  the  filtrate,  acidulated 
with  nitric  acid,  yields  no  precipitate  with  iodohydrargyrate  of 
potassium ;  the  morphia  hydrocyanate,  therefore,  if  soluble  at  all, 

•  lissolves  but  very  sparingly  in  water. 

3.  The  solubility  of  the  morphia  hydrocyanate  appears  not  to 
be  increased  by  an  excess  of  the  precipitant. 

4.  The  precipitate  is  readily  dissolved  if  the  liquid  is  slightly- 
acidulated  by  a  mineral  acid  ;  it  is  likewise  soluble  in  acetic  acid, 
and  for  this  reason  does  not  appear  in  a  mixture  containing  syrup  of 
squill. 

5.  Hydrocyanic  acid  docs  not  precipitate  a  neutral  solution  of 
morphia. 

It  is  obvious  from  the  foregoing  that  morphia  salts  ought  not  to 
be  prescribed  simultaneously  with  neutral  cyanides,  except  enough 
acid  1)0  added  to  retain  the  hydrocyanate  of  morpliia  in  solution. 

New  Alkaloids  of  Opium.  O.  Hesse.  (Ann.  Ohem.  und  Pharm. , 
cliii.,  47 ;  and  Pharm.  Journ.y  ord  series,  i.,  206.) 
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The  author  has  succeeded  in  extracting  from  opium  several  new 
alkaloids.  When  an  aqueous  infusion  of  opium  is  precipitated  by 
caustic  soda  or  lime-water  in  excess,  there  remains  in  solution  a 
substance  which  may  be  separated  by  ether.  This  substance  gives 
with  dilute  sulphuric  acid  a  purple  colour  like  rheadine.  The 
coloration  was  observed  formerly  by  Merck,  but  he  did  not  isolate 
the  substance ;  what  he  described  under  the  name  of  porphyroxine 
being,  according  to  the  author,  a  mixture  of  several  alkaloids  which 
he  has  now  separated  by  the  following  method. 

The  alkaline  liquor  is  shaken  with  ether,  and  after  acidulating  the 
ethereal  solution  with  acetic  acid,  the  ether  is  evaporated  off.  What 
remains  is  mixed  with  a  dilute  alkaline  solution  gradually,  and  stirred 
meanwhile,  so  that  the  resin  which  separates  may  clot  together.  If 
this  operation  is  properly  conducted,  the  alkaloids  remain  in  solution. 
After  twenty-four  hours  the  precipitate  is  separated,  the  liquid 
mixed  with  slight  excess  of  hydrochloric  acid,  and  then  with  ammonia, 
which  precipitates  the  bases.  The  whole  is  then  shaken  with  chloro- 
form, the  solution,  thus  obtained,  acidulated  with  acetic  acid,  the 
chloroform  driven  off,  and  the  residue  neutralised  with  ammonia. 
This  throws  down  a  resinous  reddish- coloured  precipitate  which 
becomes  crystalline  and  consists  of  impure  lanthopine.  After  twenty- 
four  hours  the  filtered  liquid  is  mixed  with  caustic  soda,  very  little 
more  than  sufficient  to  decompose  the  ammonia  salts  present ;  it  is 
then  shaken  with  ether  several  times  to  separate  the  codeia  that 
renders  it  turbid.  This  alkaloid  is  dissolved  by  ether  more  readily 
than  the  other  bases — meconidine,  codamine,  laudanine,  and  another 
which  the  author  designates  x.  Ether  does  not  extract  these  latter 
from  the  solution  containing  fixed  alkali  until  after  chloride  of 
ammonium  has  been  mixed  with  it. 

When  the  ethereal  solution  of  these  bases  is  allowed  to  evaporate 
very  slowly,  laudanine  crystallises  first,  the  other  three  bases  remain- 
ing as  an  almost  amorphous  residue  after  the  ether  has  evaporated. 
But  if,  before  the  ether  has  evaporated  off  entirely,  the  mother-liquor 
be  mixed  with  solution  of  bicarbonate  of  soda,  crystals  of  codamine 
are  deposited  on  further  evaporation  of  the  ether. 

The  mother-liquor  from  which  codamine  has  separated,  is  then 
mixed  with  acetic  acid  and  with  chloride  of  sodium,  which  precipi- 
tates chlorhydrate  of  meconidine,  while  the  base  x  remains  in  solu- 
tion. The  latter  is  entirely  separated  from  meconidine  by  repeatedly 
dissolving  the  hydrochlorate  in  water,  shaking  with  bicarbonate  of 
soda  and  ether,  and  then  evaporating  the  ethereal  solution. 

Meconidine,  as  left  on  evaporation  of  an  ethereal  solution,  is  in  the 
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form  of  a  yellowisli  varnish.  It  melts  at  58°  C,  cannot  be  sublimed, 
dissolves  in  alcohol,  ether,  benzol,  chloroform,  and  acetone.  It  blues 
litmus  paper,  is  destitute  of  taste,  but  its  salts  are  bitter. 

A  solution  of  a  salt  of  meconidine  gives  with  potash  a  flocculent 
precipitate  soluble  in  excess  of  the  precipitant.  The  solvents  of 
meconidine  do  not  extract  it  from  this  solution.  A  large  excess  of 
ammonia  or  of  lime  will  also  dissolve  meconidine;  but  ether  will 
separate  it  from  these  solutions.  Strong  acids  decompose  meconidine, 
especially  with  the  aid  of  heat,  producing  a  rose  coloration  that 
afterwards  becomes  purple.  Acotic  acid  alters  meconidine  only 
when  boiled  with  it,  and  then  only  partially.  Concentrated 
sulphuric  acid  dissolves  it  with  olive-green  coloration. 

Meconidine  is  distinguishable  from  rheaduie  by  its  solubility  in 
potash  and  by  its  composition,  Cji  H23  NO4,  while  rheadine  is 
C.,1  H25  NOg. 

The  salts  of  meconidine  are  very  instable,  the  hydrochlorate  and 
the  hydriodate  are  amorphous,  soluble  in  water  and  in  alcohol.  The 
chloraurate  is  a  dirty  yellow  amorphous  precipitate.  The  chloro- 
mercurate,  white  and  amorphous ;  hydrochloric  acid  gives  it  a  rose 
colour.  The  chloroplatinate  (C21  H23  N  O4  H  CI)  2  Pt  CI4  is  an  amor- 
phous yellow  precipitate. 

Laudanine. — This  base,  crystallised  from  boiling  dilute  alcohol, 
forms  colourless  hexagonal  prisms.  It  dissolves  in  benzol,  chloro- 
form, and  in  boiling  alcohol ;  cold  alcohol  dissolves  only  -g-^th.  It 
has  an  alkaline  reaction. 

The  salts  of  laudanine  are  bitter.  Potash  and  ammonia  throw 
down  from  solutions  a  white  precipitate  soluble  in  excess  of  alkali. 
Chloroform  extracts  the  base  readily  from  its  ammoniacal  solution. 
Protochloride  of  iron  colours  the  salts  green,  and  dissolves  them. 
Oil  of  vitriol  dissolves  them  with  an  orange  coloration,  nitric  acid 
with  a  rose  colour,  which  becomes  dark  violet  when  heat  is  applied. 

Laudanine  has  the  formula  Cjo  H^  N  Oj ;  it  melts  at  163""  C,  and 
does  not  sublime. 

The  hydrochlorate  forms  colourless  prisms  soluble  in  water  and 
in  alcohol. 

The  chloroplatinate  is  a  yellow  amorphous  precipitate  slightly 
solnble  in  boiling  water.  The  chloromercurate  is  a  white  precipitate 
soluble  in  boiling  water.  The  hydriodate  is  very  soluble  and  crystal- 
lisable.  The  iodomercnrate  is  a  white  amorphous  precipitate,  melt- 
ing in  boiling  water  and  soluble;  it  is  very  soluble  in  alcohol.  The 
sulphate  crystallises  in  needles ;  the  oxalate  also  crystailisus,  but  is 
sparingly  soluble  in  cold  water. 


294  TEAR-BOOK   OP   PHARMACY. 

Codamine,  Cjg  Hj  N  O3. — This  base  is  purified  by  converting  it 
into  snlpbate,  decolorizing  with  charcoal,  and  shaking  with  ether 
after  addition  of  ammonia.  The  base  crystallises  from  ether  or 
alcohol  in  hexagonal  prisms  terminated  by  pyramids.  It  is  slightly 
soluble  in  water,  more  so  in  chloroform  and  in  benzol.  Its  solutions 
are  alkaline  and  destitute  of  taste.  Generally  the  salts  are  amor- 
phous and  bitter.  The  base  melts  at  121°  C,  then  it  decomposes, 
giving  a  beautiful  crystalline  sublimate. 

Concentrated  sulphuric  acid  produces  a  green  coloration  with 
codamine,  nitric  acid  gives  a  bluish-green  that  becomes  violet  when 
heat  is  applied.  Alkalies  precipitate  the  base  and  an  excess  dissolves 
it ;  bicarbonate  of  soda  also  precipitates  it  in  the  form  of  white  flocks, 
which  aggregate  into  a  resinous  mass. 

Lanthopine,  C23  H25  N  O4. — This  base  is  purified  by  treating  the 
hydrochlorate  solution  with  charcoal,  precipitating  the  hydrochlorate 
with  chlorate  of  sodium,  decomposing  that  salt  with  ammonia,  and 
crystallising  from  chloroform.  The  base  then  appears  as  a  white 
powder,  consisting  of  microscopic  prisms  scarcely  soluble  in  alcohol, 
and  very  slightly  soluble  in  benzol  or  in  ether.  It  has  no  taste  nor 
any  alkaline  reaction.  It  dissolves  only  in  a  large  excess  of  acetic 
acid.  It  is  precipitated  from  its  solutions  by  potash,  and  dissolved 
by  excess  of  potash.  On  the  addition  of  chloride  of  ammonium  to 
this  solution  the  base  is  separated.  This  base  gives  no  colour  with 
chloride  of  iron,  differing  in  this  respect  from  morphia.  Concen- 
trated nitric  acid  transforms  it  into  a  red  resin ;  sulphuric  acid  gives 
a  violet  coloration.  Heated  to  190°  C.  the  base  becomes  brown  ;  it 
melts  at  200°. 

The  hydrochlorate  of  lanthopine  (C23  H25  N  O4  H  CI  +  6  H2  0)  forms 
a  gelatinous  mass  composed  of  very  small  crystals,  which  aggregate 
together  in  drying  to  a  horny  mass  that  swells  up  in  water,  and 
finally  dissolves.  Boiling  water  dissolves  the  salt,  setting  free  part 
of  the  base.  The  chloroplatinate  forms  a  yellow  crystalline  powder 
insoluble  in  alcohol;  it  contains  one  equivalent  of  water.  The 
hydriodate  is  gelatinous  and  soluble.  The  iodomercurate  is  soluble 
in  boiling  water  and  in  alcohol.  The  sulphate  forms  very  slender 
needles. 

Thebaine. — This  base,  discovered  by  Thiboumery,  is  contained  in 
the  precipitate  obtained  in  the  manner  described  at  the  commence- 
ment of  this  article.  That  precipitate  is  dissolved  by  acetic  acid, 
the  solution  decolorized  with  charcoal  and  then  mixed  with  powdered 
tartaric  acid ;  after  twenty- four  hours  the  crystals  of  tartrate  of  the- 
baine that  have  formed  are  collected  and  recrystallised  from  boiling 
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water.     Then  the  base  is  set  free  and  crystallised   from   alcohol. 
Pure  thebaine  has  no  taste ;  it  melts  at  193°  C. 

The  acid  tartrate  forms  slender  prisms  soluble  in  boiling  water 
and  boiling  alcohol.  The  salt  requires  130  parts  of  water  at  20°  C. 
for  solution.  The  neutral  salt  is  readily  soluble  in  water  and  alcohol ; 
it  may  be  prepared  by  using  excess  of  the  base,  and  then  separating 
it  with  ether. 

The  hydrochlorate  requires  15"8  parts  of  water  at  10°  C.  for 
solution;  it  is  anhydrous  at  100°  C. 

Thebenine. — This  base  is  formed  by  an  isomeric  transformation  of 
thebaine  under  the  influence  of  boiling  hydrochloric  acid.  A  solu- 
tion of  10  parts  thebaine  in  200  parts  of  hydrochloric  acid  (1*04 
sp.  gr.)  is  heated  to  boiling,  and  then  diluted  with  an  equal  volume 
of  water.  Gradually  crystals  separate ;  these  are  washed  with  cold 
water,  and  redissolved  in  boiling  water  mixed  with  acetic  acid ;  on 
cooling  this  solution  fine  crystals  of  hydrochlorate  of  thebenine 
separate  as  colourless  laminae  that  are  soluble  in  boiling  water  or 
boiling  alcohol,  and  in  100  parts  of  cold  water.  Nitric  acid  dis- 
solves these  crystals  with  a  yellow  coloration  and  evolution  of  nitrous 
fumes ;  the  solution  mixed  with  water  gives  a  yellow  amorphous 
precipitate  soluble  in  ammonia.  The  hydrochlorate  of  thebenine 
(Ci9  Hji  NO3  H  CI  +  3  H,  O)  is  bitter,  but  does  not  appear  to  be 
poisonous,  while  thebaine  is  extremely  poisonous.  The  chloroplati- 
nate  is  amorphous  and  yellow.  The  chloromercurate  forms  long 
colourless  prisms.  Sulphate  of  thebenine  separates  on  adding  sul- 
phuric .acid  to  a  solution  of  hydrochlorate  as  a  white  crystalline 
powder,  but  slightly  soluble  in  boiling  water,  insoluble  in  cold  water 
or  alcohol.     It  is  anhydrous  at  100°  C. 

Thebenine  itself  is  amorphous,  insoluble  in  ether  or  benzol,  slightly 
soluble  in  boiling  alcohol.  It  is  insoluble  in  ammonia,  but  soluble  in 
potash.  It  absorbs  oxygen  rapidly,  and  the  potassic  solution  soon 
becomes  brown  in  contact  with  atmospheric  air.  Sulphuric  acid 
colours  thebenine  blue,  while  thebaine  gives  a  dark  red  colour  with 
tlie  acid. 

Thehaicine. — This  is  probably  a  second  isomer  of  thebaine,  formed 
by  the  action  of  strong  acids  and  heat.  Ammonia  gives,  after  this 
treatment  of  thebaine,  an  amorphous  yellow  basic  precipitate,  inso- 
luble in  ether,  benzol,  water,  or  ammonia,  slightly  soluble  iu  boiling 
alcohol,  from  which,  however,  it  does  not  crystallise.  Potash  dis- 
solves it,  and  the  solution  turns  brown  in  contact  with  air.  It  dis- 
solves witli  red  colour  in  nitric  acid,  and  with  a  blue  colour  in  oil  of 
vitriol.     The  sulphate  is  resinous,  as  well  as  the  hydrochlorate. 
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The  first  precipitate  contains  also  papaverine,  and  this  base  is 
present  in  the  mother-liquor  from  which  tartrate  of  thebaine  has 
separated.  It  is  precipitated  with  ammonia,  and  treated  with  a  little 
alcohol,  which  renders  it  crystalline  and  dissolves  an  amorphous 
base.  It  is  then  converted  into  oxalate,  which  is  crystallised  from 
boiling  water.  The  base  may  be  considered  pure  if  it  dissolves  with- 
out coloration  in  oil  of  vitriol.  Papaverine  crystallises  in  colourless 
prisms,  soluble  in  258  parts  of  cold  ether ;  it  crystallises  from  benzol 
and  melts  at  147°  C.  It  dissolves  in  acetic  acid  without  neutralising 
it;  potash  and  ammonia  separate  it  from  this  solution  as  a  resinous 
mass  that  gradually  becomes  crystalline,  but  is  insoluble  in  excess  of 
the  alkali.  Nitric,  sulphuric,  or  hydrochloric  acid,  added  to  the  acetic 
solution,  separates  the  corresponding  salts  in  a  crystalline  form. 

The  author  assigns  to  papaverine  the  formula  Cai  Hji  N  O4,  instead 
of  C20  H21 N  O4  adopted  by  Merck  and  Anderson.  This  formula  is 
confirmed  by  the  analysis  of  the  hydrochlorate  and  of  the  chloro- 
platinate.  The  former  dissolves  in  37  parts  of  w^-ter  at  18°  C,  and 
the  latter  is  a  dark  yellow  crystalline  precipitate.  The  chloromercu- 
rate  forms  colourless  rhomboidal  laminse.  The  iodomercurate  is 
crystalline  and  soluble  in  boiling  alcohol. 

The  author  concludes  his  memoir  by  stating  the  relations  which 
the  new  bases  bear  to  those  previously  known.  The  new  bases  exist 
in  very  small  amounts  in  opium.  A  sample  containing  8*3  per  cent, 
of  morphia  gave  0"0058  per  cent,  of  laudanine,  the  same  quantity  of 
lanthopine,  and  0'0033  of  codamine. 

Codamine  and  laudanine  are  homologues  of  morphia  and  of  codeia. 
Lanthopine  is  the  superior  homologue  of  papaverine.  Belated  to 
the  latter  two,  as  oxidation  derivatives,  are  cryptopine  and  narceine 
on  the  one  hand,  rheadine  and  rheagine  on  the  other. 

It  has  been  stated  incorrectly  that  cryptopine  is  soluble  in  potash. 
Oil  of  vitriol  colours  cryptopine  dark  green. 

The  Action  of  Sulphuric  Acid  on  Narcotine  and  Codeine.  H.  G, 
Armstrong.  {Journ.  Chem.  80c., 2nd  series, ix.,  56.)  The  author  states 
that  on  heating  narcotine  with  an  excess  of  acid  of  the  strength  of 
equal  volumes  of  ordinary  concentrated  sulphuric  acid  and  water,  in 
an  open  porcelain  dish  on  a  water-bath,  it  is  observed  that  the 
colour  of  the  mass  gradually  darkens,  and  that  after  a  time,  and 
almost  suddenly,  the  whole  becomes  of  a  dark  pink  colour.  It  is 
then  thrown  into  a  considerable  quantity  of  warm  water,  in  which  it 
entirely  dissolves,  and  a  slight  excess  of  ammonia  is  added,  which 
throws  down  the  base  as  an  amorphous,  almost  white,  precipitate. 
This  was  brouorht  on  a  filter  and  washed  with  warm  water.     It  was 
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found  to  be  very  easily  soluble  in  alcohol,  insoluble  in  carbonate  of 
soda,  readily  soluble  in  potash,  and  when  heated  under  water,  to 
cake  together  in  the  form  of  a  sticky  semi-fluid  mass.  This  be- 
haviour at  once  suggested  the  probable  nature  of  the  base,  viz., 
dimethylnornarcotine,  and  analysis  of  the  still  further  purified  pro- 
duct proved  this  really  to  be  the  case. 

The  conversion  of  the  narcotine  was  perfect,  and  if  the  reaction 
was  arrested  immediately  on  the  appearance  of  the  pink  colour 
throughout  the  whole  mass,  an  almost  pure  product  was  obtained. 

The  reaction  takes  place  accordiug  to  the  following  equation : — 

C22  H23  N  0,  +  H2  S  O4  =  C21  H2,  N  O7  +  C  H3  H  S  O4 

Narcotine.  Dimethylnomar-         Methylsulpho- 

cotine.  vinic  acid. 

The  methylsulphovinic  acid  formed  is  again  decomposed  into 
sulphuric  acid  and  methyl  alcohol :  for  on  adding  baric  carbonate 
in  excess,  filtering  and  evaporating  to  dryness,  no  baryta  salt  was 
obtained. 

For  the  complete  conversion  of  50  grms.  narcotine,  it  was  neces- 
sary to  heat  between  two  and  three  hours.  If  the  heating  be 
continued  beyond  the  above-mentioned  point,  a  second  atom  of 
methyl  can  be  removed,  and  probably  a  third ;  but  a  very  impure 
product  is  obtained,  sulphurous  anhydride  is  given  off",  and  partial 
carbonisation  takes  place. 

On  testing  codeine  in  a  similar  manner,  the  author  obtained  a  base 
isomeric  with  codeia ;  that  is  to  say,  having  the  same  composition 
but  different  properties.  Its  characters  are  as  follows  : — The  base 
falls  down  as  a  snow-white  amorphous  precipitate  on  the  addition  of 
sodic  carbonate.  Codeine  is  only  precipitated  after  some  time 
from  concentrated  solutions,  and  always  crystalline.  The  hydro- 
chlorate  crystallises  in  groups  of  apparently  hexagonal  pyramids 
radiating  from  a  common  centre,  and  differs  from  the  correspond- 
ing codeine  hydrochlorate  by  losing  both  its  molecules  of  water 
of  crystallisation  at  100°,  whereas  the  former  loses  only  f  at  100° 
the  remaining  |  only  being  expelled  at  120°.  The  platinum  salt  is 
quite  amorphous,  and  may  be  obtained  anhydrous  by  drying  at  100*  > 
whereas  the  platinum  salt  of  codeine  is  crystalline,  and  does  not  lose 
the  whole  of  its  water  of  crystallisation  below  100°. 

On  the  Wax  of  Opiiun.  By  0.  Hesse.  (Berichte  der  Deutch.  Ohem. 
Ocsclls.y  iii.,  037.)  The  author  has  investigated  the  wax  which  is 
nsoally  found  in  opium.  The  opium  is  extracted  with  water, 
the    insoluble    residues   mixed    with   slacked  lime    (to    eliminate 
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the  colouring  resins),  and  then  treated  with  boiling  alcohol. 
The  alcoholic  solution  deposits  on  cooling  a  large  quantity  of 
white  crystals.  These  crystals  are  adfected  with  various  basic 
substances,  from  which  they  can  be  freed  by  treatment  with  dilute 
hydrochloric  acid  and  subsequent  recrystallisation  from  boiling 
alcohol.  The  wax  thus  obtained  is  a  mixture  of  several  substances ; 
to  separate  them  boiling  chloroform  is  employed,  which  dissolves  the 
waxy  matters,  leaving  behind  colourless  prismatic  crystals,  melting 
only  above  200°  C,  and  probably  related  to  lactucerin  and  hyos- 
cerin.  The  chloroform  solution,  when  cooled  down  to  +  10°  C,  yields 
a  substance  appearing  in  colourless  scales  ;  and  when  the  mother- 
liquor  is  cooled  to  10°  C,  a  second  substance,  crystallising  in  minute 
prisms,  is  obtained.  The  first  substance;  separating  out  of  the 
chloroform  solution,  is  soluble  in  alcohol,  ether,  and  aceton,  is  not  at- 
tacked by  cold  concentrated  sulphuric  acid  and  caustic  potash  solution, 
fuses  on  the  platinum  foil,  and  volatilizes  finally  with  formation  of 
a  heavy  white  smoke.  Its  fusing  point  is  82*5°  C.  The  numbers 
obtained  in  the  elementary  analysis  led  to  the  view  that  this  sub- 
stance is  cerotate  of  ceryl.  The  second  body  deposited  from  the  chlo- 
roform solution  at  10°  C,  is  still  more  easily  soluble  in  alcohol,  etc.. 
than  the  first-named  substance.  It  fuses  at  79°  C,  and  its  analysis 
shows  it  to  be  palmitate  of  cerijl. 

Contributions  to  the  History  of  the  Aconite  Alkaloids.  Dr.  Th- 
Husemann,  of  Gottingen.  {Neii.  Jahr.  f  Pharm.,  and  Fliamn. 
Journ.,  3rd  series,  i.,  382.)  The  researches  made  by  the  author,  in 
conjunction  with  Professor  A.  Husemann,  on  plant  products,  enable 
him  in  answering  the  question  proposed  by  Fliickiger  to  ofi'er  some 
additional  remarks.  In  the  first  place  he  agrees  that  the  name 
pseudaconitina  ought  to  be  retained,  and  he  prefers  it  to  nepaline,  in 
which  is  involved  a  theory  as  to  its  origin.  Aconitina  is  a  body 
whose  physiological  action  is  better  understood  than  its  chemical 
relations. 

The  physiological  actions  of 'pseudaconitina  and  of  aconitina,  when 
applied  externally,  difier  in  this  respect, — the  former  acts  similarly 
to  veratria,  the  latter  not.  Taken  internally,  pseudaconitina  is  given 
in  much  smaller  doses  than  aconitina,  and  then  often  acts  fatally. 
They  both  depress  the  action  of  the  heart  and  lungs,  and  act  simi- 
larly but  unequally  on  the  bowels. 

Adelheun  could  perceive  only  a  difference  in  strength  between 
aconitina  and  pseudaconitina,  derived  from  Aconitum  ferox. 

Keeping  these  distinctive  characteristics  in  view,  we  may  conclude 
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that  "  so  long  as  aconitina  has  been  used  in  Great  Britain,  pseuda- 
conitina  has  most  frequently  been  used  in  the  place  of  it." 

Turnbull's  aconitina  was  said  by  him  to  cause  numbness  and 
contraction,  with  a  feeling  of  weight,  lasting  from  two  to  twelve 
hours  when  applied  externally.  Bat  soon  after  its  introduction 
differences  in  the  quality  of  the  alkaloids  were  noticed  ;  some  being 
much  stronger  than  others,  some  dilating,  some  expanding  the  pupil- 
So  late  as  1854,  Hilton  and  others  were  inquiring  as  to  the  kind  of 
aconitina  that  could  have  produced  effects  on  the  skin  similar  to 
veratria. 

Fleming  found  that  6  milligrams  exhibited  by  the  stomach,  or  5 
milligrams  subcutaneDusly,  caused  death  in  11  minutes.  The  alka- 
loid was  made  by  T.  &  H.  Smith  from  the  leaves  of  Aconitum 
Napellus. 

Schroff's  experiments  with  Morson's  aconitina  show  results  very 
similar. 

Headland,  using  an  alkaloid  prepared  by  himself  from  Aconitum 
ferox,  found  6  milligrams  to  kill  a  cat  in  20  minutes. 

Exact  experiment  as  to  the  action  of  pseudaconitina  on  men  is 
confined  to  one  by  Pereira,  who  found  15  miligrams  to  have  a  violent 
and  dangerous  effect. 

It  is  clear,  then,  that  the  English  aconitina  does  differ  from  that 
of  Geiger  and  Hesse.  This  is  also  proved  by  the  want  of  activity  as 
a  topical  application  evidenced  by  the  German  alkaloid. 

The  author  is  decidedly  of  opinion  that  pseudaconitina  should  not 
be  regarded  as  a  mere  impurity,  but  as  the  real,  active  principle,  for 
which  the  Swiss  aconitina  has  without  cause  been  substituted.  He 
thinks  we  ought  to  endeavour  to  introduce  pseudaconitina  as  well  as 
aconitina  into  the  dispensary,  and  discover  a  method  of  preparing  the 
first  in  a  pure  state,  whereby  we  should  be  in  a  position  to  have  a 
constant  preparation  of  real  efficacy  in  the  treatment  of  neuralgia. 

From  his  own  experience  he  states  that  rabbits  have  survived 
from  1  to  2  grains  of  German  aconitina  dissolved  in  water,  and 
introduced  through  the  mouth;  ie.,  from  twelve  to  twenty-four 
times  as  much  as  would  be  required  of  pseudaconitina.  Otliers  have 
quoted  similjir  experiences. 

He  cannot  admit  that  English  aconitina  owes  its  virtues  to  an 
impurity,  but  rather  that  pseudaconitina  is  the  substance  to  which 
English  aconitina  owes  its  reputation ;  in  which  caso  the  term  im- 
parity would,  of  oonrso,  be  inappropriate.  Since  1864  even,  two 
kinds  of  aconite  alkaloid  wore  obtainable  in  the  London  market:  the 
one,  pseudaconitina,  sold  as  pure  aconitina ;  the  other,  aoonitina,  of 
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presamed  foreign  mamifacture,  impure  and  useless.  Of  this  fact 
both  pharmaceutists  and  doctors  have  more  or  less  been  aware  for 
some  time. 

Probably  the  present  state  of  the  aconitina  trade  is  occasioned  by 
the  scarcity  of  bikh  root  in  the  English  market,  from  which  we 
believe  pseudaconitina  is  derived.  Headland  has  stated  that  with 
great  care  pseudaconitina  may  be  extracted  from  Aconitum  JVapellus 
in  very  small  quantity.  T.  &  H.  Smith  appear  to  have  done  this. 
The  method  adopted  by  Morson  is  not  known,  he  having  declined 
to  give  information  thereupon,  further  than  that  his  method  is  a 
peculiar  one.  Perhaps  after  all  his  method  depends  on  the  selec- 
tion of  the  roots  operated  on. 

As  regards  the  colour- tests  of  these  alkaloids,  Husemann  remarks 
that,  according  to  Adelheim,  the  colour  reaction  (phosphoric  acid?) 
is  as  well  marked  with  pseudaconitina  as  well  as  with  aconitina. 

Great  doubt  still  haugs  over  the  various  other  alkaloids  said  to 
have  been  derived  from  the  genus  Aconitum. 

Buckheim  and  Lisenmenger  seem  to  have  established  a  distinction 
between  nepellin  and  acolyctin,  and  have  proved  that  napellin  and 
lycoctonin  are. inferior  in  activity  to  aconitina. 

On  the  Preparation  and  Composition  of  Hyoscyamine.  H. 
Hoehn  and  E.  Eeichardt.  (An7i.  Chem.  Pharni.,  clvii.,  98,  and 
Journ.  Chem.  Soc,  ix.,  149,  1871.)  The  principal  novelty  in 
the  method  of  preparation  consists  in  precipitating  the  impure 
alcoholic  solution  of  sulphate  of  hyoscyamine  with  tannin.  The 
tannin  compound  being  not  insoluble  in  alcohol,  a  certain  quantity 
is  found  in  the  liquid  in  which  the  precipitation  is  effected.  The 
authors  recommend  the  removal  of  the  fatty  oil  from  the  henbane 
seeds  (in  which  it  exists  to  the  extent  of  26  per  cent.)  by  means 
of  ether.  They  give  0-0453  per  cent,  as  the  amount  of  hyoscyamine 
in  henbane  seeds. 

To  the  description  of  appearance  and  behaviour  towards  reagents 
already  given  by  Geiger  and  Hesse,  may  be  added  the  melting 
point,  90°,  of  hyoscyamine,  its  formation  of  precipitates  with  mercuric 
chloride,  platinic  chloride,  and  auric  chloride ;  the  gold  precipitate 
appears  to  decompose  after  a  time,  with  formation  of  hyoscinic  acid. 

The  alkaloid  gave  on  analysis,  as  mean  numbers,  67"6  C  ;  9*0  H; 
5'1  "N".  :  which  lead  to  the  formula  C15H23NO3.  The  hydrochloride^ 
platinochloride,  and  sulphate,  were  analysed,  with  results  expressed 
by  the  formulEe  C15H23N  O3  H  CI  +  2  H^  O  ;  2(Ci5  H23NO3H  CI). 
Pt  CI4 ;  and  2(Ci5  H^g  N  03)2  H,  S  O4  +  2  H^  0,  respectively. 

By  boiliQg  for  several  hours  with  saturated  solution  of  baryta. 
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hyoscyamine  breaks  up  into  an  acid  and  an  amine,  called  by  tbe 
antliors  byoscinic  acid  and  hyoscine.  Hyoscinic  acid  is  described 
as  crystallising  in  long  glistening  needles,  wbicb  melt  at  104°-105°, 
and  smell  something  like  benzoic  acid.  The  acid  gave  on  analysis 
65'1  per  cent.  0,  6*45  per  cent.  H;  its  barium  salt,  30*3  per  cent. 
Ba  0,  and  3*25  per  cent.  Hg  0  ;  results  expressed  by  Ba  (Cg  Hg  03)2 
+  2H2O.  Phloric  acid  is  an  isomer  of  hyoscyamic  acid,  but  ap- 
pears to  be  bibasic,  and  does  not  melt  below  128°  to  130''  0. 
Hyoscinic  acid  appears  rather  to  resemble  atropic  acid,  Cjg  Hg  O4, 
obtained  by  Krant  in  an  analogous  manner  from  atropine. 

Hyoscine  was  obtained  as  an  oily  liquid,  of  strongly  alkaline 
reaction,  which  crystallised  by  standing  over  sulphuric  acid.  As 
the  whole  quantity  obtained  did  not  exceed  0.3  gram.,  little  was 
done  beyond  analysing  the  chloride  and  platino-chloride.  C  H14 
NCI,  and  2(C6Hi3N,  HCl.)  Pt  CI4  express  the  composition  of 
these  substances,  giving  for  hyoscine  the  formula  C  H13  N. 

The  breaking  up  of  hyoscyamine  may  be  represented  thus : — 

Ci5  H23  N  O3  =  C,  Hio  O3+ Ce  Hi3  N. 

In  an  actual  experiment  0*9  gram,  hyoscyamine  gave,  when 
boiled  with  baryta,  about  0'5  gram,  acid,  and  0'3  gram,  of  base. 
The  above  equation  would  require  0*56  gram,  and  0*34  gram, 
respectively. 

Synthesis  of  Conia.  H.  Schiflf.  (Deutsch,  Chem.  Gesel  Ber.,  in., 
946.)  This  is  the  first  case  of  the  artificial  formation  of  a  vegetable 
alkaloid.  The  author  has  found  an  organic  base,  which  proves 
to  be  identical  with  conia,  the  alkaloid  of  hemlock,  among  the 
products  of  the  dry  distillation  of  dibutyraldin ;  a  body  resulting 
from  the  action  of  an  alcoholic  solution  of  ammonia  on  butyric 
aldebyd. 

2C4H8O  +  NH,  -  C^Hi^NO  +  H,0 

BiitjTic  Dibutyraldin. 

aldenyd. 

The  conia  is  found  among  the  final  products  of  the  dry  distillation 
of  the  dibutyraldin  : — 

fiH,yNO  -  CsH„N+H,0. 

Dibatyraldin.  Conia. 

This  artificially  formed  conia  produces  all  the  characteristic  phy- 
siological effects  of  the  natural  alkaloid. 

Cytiflin.  (Pharm.  Jovrn. ,  series  3,  i.,  682.)  An  article,  by  Dr.  William 
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Marme,  "  On  the  Action  and  Production  of  Cytisin,"  appears  in 
a  recent  number  of  the  "  Transactions  of  the  Academy  of  Gottingen." 
Cytisin  was  first  separated  by  the  writer,  in  conjunction  with 
.Professor  Aug.  Husemann,  from  the  unripe  pods  and  ripe  seeds 
of  Cytisus  laburnum,  Linn.,  as  a  strongly  alkaline  vegetable-base, 
easily  crystallisable,  and  forming  single  and  double  salts,  readily 
soluble  in  water  and  alcohol,  but  not  in  ether.  The  following 
observations  supplement  those  already  published  in  the  Zeitschrift 
fur  Chemie,  viii.  p.  161,  and  Husemann's  Neues  Jahrhuch  fur 
Pharmacie,  xxxi.,  pp.  1-21. 

1.  Action  of  Cytisin  upon  Animals. — The  poisonous  action  of 
cytisin,  the  pure  alkali  as  well  as  the  very  easily  crystallisable 
nitric  salt,  extends  to  animals  of  every  type.  This  was  established 
by  experiments  on  animals  belonging  to  the  various  classes  of 
Protozoa,  Ccelenterata,  Echinodermata,  Vermes,  Crustacea,  Arach- 
noidea,  Myriapoda,  Insecta,  Mollusca,  Pisces,  Amphibia,  Reptilia, 
Aves,  amd  Mammalia.  The  poisonous  action  takes  effect  by  applica- 
,  tion  to  all  parts  of  the  system,  except  the  outer  skin.  A  very 
small  dose  is  fatal  to  all  the  higher  animals.  For  frogs  a  dose  of 
•002-'004  gramme  was  sufiicient ;  for  young  pigeons,  "003  gr,  ; 
for  owls,  "001  gr. ;  for  jays,  '0015  gr.  ;  for  cats,  'OS-'OS  gr.  ;  for 
dogs,  'OG-'l  gr.  ;  for  rabbits,  "OS-'OS  gr. ;  and  for  kids,  •3-'4  gr., 
by  subcutaneous  application;  or  by  injection,  for  cats,  '015  gr.  ;  for 
dogs,  •025--05  gr. ;  and  for  rabbits  *01-*015  gr.  of  cytisin  nitrate. 
Usually  the  poison  acts  in  the  first  place  by  exciting ;  the  excitation 
soon  passing  away,  and  giving  place  to  a  depression  or  complete 
paralysis,  with  a  rapidity  in  proportion  to  the  amount  of  the  dose. 
The  function  of  the  cerebrum  is  not  directly  affected ;  no  narcotic 
action,  properly  speaking,  is  exhibited  with  the  lower  animals. 
The  spinal  cord  and  the  motor  nerves  are  at  first  excited,  a  more 
or  less  complete  paralysis  following,  which  commences  in  the 
peripheric  ends  of  the  motor  nerves.  The  voluntary  muscles  may 
be  completely  excited  by  an  induction- current  after  entire  paralysis 
of  their  motor  nerves,  and  even  when  direct  mechanical  and  chemical 
irritation  produces  no  contraction.  The  sensible  nerves  are  injured 
in  their  action  only  very  late  by  cytisin.  A  change  in  the  respira- 
tion is,  with  all  the  higher  animals,  one  of  the  first  symptoms 
of  poisoning  by  cytisin.  It  is  at  first  accelerated,  then  becomes 
retarded,  and  is  finally  completely  suspended  by  paralysis  of  the 
nerves.  The  vaso-motor  system  of  nerves  is  excited  by  cytisin. 
The  ganglionic  central-organ,  which  lies  in  the  heart  and  occasions 
its  contraction,  is  at  first  excited,  and  then  becomes  weaker  and 
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possibly  paralysed.  With  dogs,  cats,  and  rabbits,  and  generally 
also  with  birds,  saUvation  arises  during  the  poisoning.  With  birds, 
and  many  mammalia,  cytisin  occasions  vomiting  by  all  modes  of 
application.  It  excites,  both  after  introduction  into  th6  stomach  and 
intestines,  as  well  as  after  subcutaneous  application,  increased,  often 
powerful,  peristaltic  action.  In  no  mode  of  appHcation  does  cytisin 
exercise  any  constant  action  on  the  pupil.  The  temperature  of  the 
body  is  only  sHghtly  increased,  quite  at  the  commencement  of  the 
poisoning,  but  sinks  steadily  till  death.  The  elimination  of  the 
cytisin  introduced  into  the  body  takes  place  especially  through 
the  nerves,  unless  by  vomiting.  Recovery  from  poisoning  by 
cytisin  can  generally  be  eflPected  when  it  is  possible  to  maintain 
the  respiration  for  a  sufficient  length  of  time.  Death  is  always 
the  result  of  asphyxia.  The  exact  chemical  proof  of  poisoning 
by  cytisin  is  extremely  difficult.  Comparative  experiments  with 
aqueous  and  alcoholic  extracts  of  the  seeds,  ripe  and  unripe 
pods,  flowers,  leaves,  bark,  and  roots,  prove  the  poisonous  nature 
of  all  these  parts,  and  that  cytisin  is  the  sole  poisonous  agent  in 
them. 

2.  The  Occurrence  of  Cytisin. — The  supposed  labumin  acid  of 
Mr.  Scott  Gray,  is  a  mixture  of  inorganic  and  organic  acids.  The 
poisonous  properties  observed  by  him  were  due  to  the  presence  of  a 
small  quantity  of  cytisin,  and  the  alleged  narcotic  action  is  altogether 
eiToneous.  Cytisin  is  also  present  in  the  black  seed-pod.  About 
500  grammes  of  the  separated  pods  were  found  to  contain  a  pro- 
portionately large  amount  of  cytisin.  The  fat  oil  extracted  from 
the  seeds  by  ether,  of  a  clear  yellow  colour  and  agreeable  flavour, 
is  not  poisonous.  Cytisin  had  been  already  found  by  the  writer 
and  Professor  Husemann  in  three  other  species  besides  Cijtisus 
laburnum^  viz.,  0.  alpinus,  supinus,  and  elongatua.  During  the  previous 
year,  the  writer  had  examined,  in  reference  to  the  presence  in  them 
of  cytisin,  and  their  poisonous  properties,  several  other  species. 
C.  Weldeni,  sessilifoUus,  cajoitatus,  and  hirsutus  gave  positive  results, 
both  by  chemical  analysis  and  experimenting  on  frogs.  With 
C.  nigrica/iiSf  on  the  other  hand,  no  poisonous  substance  could  be 
obtained  from  the  pods,  seeds,  or  bark.  This,  circumstance  is 
of  special  interest,  since  this  species  is  separated  by  English  bo- 
tanists, following  Griesbach,  into  a  distinct  subgenus.  Of  the  three 
subgenera  of  Griesbach,  Laburnum^  EiicytisuSf  and  LetnbotropiSf  the 
first  (including  C.  laburnum^  fracjranSf  and  sessilifoUua)  and  the 
second  (including  0.  cajfilatuSf  suyinuB^  clongatug,  ei.nd  hirsutus)  are 
poisonous ;  while  the   third,  including   C,  nigricans^  appears  to  be 
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harmless.     Dr.   Marme   promises    a   further  contribution,  with  re- 
ference to  the  poisonous  effects  of  cytisin  on  the  human  body. 

(The  preparation  and  properties  of  cytisin  were  described  in 
the  "Year  Book  of  Pharmacy,"  1870,  p.  122.) 

Acridine,  a  new  Alkaloid.  GrabeandCaro.  ( Ann.  Chem.  Pharm.j 
clvii.,  159.)  The  authors  have  discovered  an  interesting  volatile  alka- 
loid, of  the  formula  C12  Hg  'N,  accompanying  crude  anthracene.  It  is 
prepared  by  boiling  the  crude  anthracene,  before  it  has  been  treated 
with  solvents,  in  dilute  sulphuric  acid,  and  adding  bichromate  of  pot- 
ash to  the  filtered  solution.  An  almost  insoluble  precipitate  at  once 
forms.  This  may  be  dissolved  in  a  large  quantity  of  boiling  water, 
and  by  several  crystallisations  is  obtained  in  beautiful  orange-yellow 
needles,  from  which  ammonia  liberates  the  new  base.  The  authors 
have  named  this  substance  acridine  on  account  of  its  irritating  and 
acrid  qualities.  It  acts  energetically,  even  in  very  dilute  solution, 
on  the  sensitive  parts  of  the  skin  and  on  the  mucous  membrane. 
Its  powder  inspired  even  in  the  smallest  quantity,  causes  sneezing. 
Pure  acridine  is  colourless,  crystallises  in  plates,  volatilizes  with 
aqueous  vapour,  melts  and  begins  to  sublime  in  plates  at  107°,  and 
distils  unchanged  at  360°.  It  is  readily  soluble  in  alcohol  and 
ether.  The  salts  of  acridine  are  all  yellow,  although  the  pure  base 
is  colourless  ;  they  crystallise  very  readily. 

Very  dilute  solutions  appearing  colourless  by  transmitted  light, 
exhibit  a  magnificent  blue  colour  by  reflected  light,  which  passes 
into  green  the  more  concentrated  the  solution  is  made,  and  dis- 
appears almost  completely,  when  the  solution  is  of  a  deep  yellow 
colour  by  transmitted  light. 

Arbutin  from  Uva  Ursi.  J.  Jungmann.  (Amer.  Journ. 
Pharm.,  xliii.,  202.)  The  following  is  an  account  of  the  author's 
experiments  on  the  extraction  of  arhutin,  taken  from  a  long  and 
elaborate  essay  on  the  Chemistry  of  the  Bearberry  : — 

A  quantity  of  coarsely  powdered  uva  ursi  leaves  was  exhausted 
with  cold  water  by  percolation,  the  infusion  heated  to  the  boiling 
point,  strained,  a  greenish  flocculent  coagulum  of  albumen  was  left 
on  the  strainer ;  the  infusion,  after  having  been  more  concentrated, 
was  treated  with  freshly  prepared  hydrated  oxide  of  lead,  until  it 
would  no  longer  produce  a  precipitate ;  this  was  separated  by  a 
filter.  The  filtrate,  still  more  concentrated  by  evaporation,  was 
divided  into  two  parts :  the  fii'st  was  set  aside  in  a  warm  place  to 
evaporate  spontaneously;  the  second  was  treated  with  strong 
alcohol ;  this  produced  a  bulky  precipitate  of  gummy  matter,  which 
was  removed  by  filtration.      The  alcoholic  filtrate  was  again  divided 
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into  two  portions :  the  first  set  aside  to  evaporate  spontaneously,  the 
second  evaporated  to  a  symp  and  then  treated  with  ether ;  the 
different  ethereal  solutions  were  mixed  and  evaporated  at  common 
temperature.  The  residue  consisted  of  a  mass  of  nearly  colourless 
prismatic  crystals  of  considerable  size,  of  a  bitter  slightly  acrid 
taste,  with  a  small  quantity  of  resinous  matter  of  peculiarly  dis- 
agreeable odour  adhering,  ericolin. 

They  could  be  easily  purified  by  either  washing  them  with  ether, 
which  would  dissolve  out  the  resin,  or  else  by  dissolving  them  in  a 
small  quantity  of  boiling  water,  filtering  and  recrystallising ;  thus 
purified  from  water  they  were  inodorous,  not  near  as  large,  but  small 
needles  having  a  silky  lustre. 

The  alcoholic  solution  yielded  a  dark  coloured  extract  nearly 
black.  This  was  redissolved  in  alcohol  and  treated  with  animal 
charcoal,  filtered,  and  again  evaporated  spontaneously;  it  yielded, 
after  being  pressed  and  dried,  yellowish  white  crystals  of  flocculent 
character  having  no  odour. 

The  aqueous  solution,  which  had  been  set  aside  in  a  warm  place 
was  found,  after  about  two  weeks'  standing,  to  consist  of  a  soft 
extractive  mass,  covered  all  over  the  surface  with  small  white 
crystals,  very  difficult  to  remove  on  account  of  the  large  amount 
of  black  gummy  extractive  adhering  to  it.  The  crystals  contained 
in  this  mass  could  only  be  obtained  after  long  and  repeated  treat- 
ment with  animal  charcoal ;  to  remove  colouring  matter  and  other 
impurities,  it  might  be  purified  by  precipitating  the  colouring 
matter  by  a  solution  of  alum,  but  this  mode  of  proceeding  can  only 
be  recommended  when  arhutin  is  the  only  object  in  view,  otherwise 
it  is  objectionable,  as  it  complicates  the  process.  A  quicker  way, 
however,  to  obtain  the  crystals,  was  found  to  be  by  treating  the 
extractive  mixture  with  a  mixture  of  alcohol  and  ether,  in  which 
they  readily  dissolve,  leaving  behind  nearly  all  the  impurities ;  as, 
thus  obtained,  the  crystals  have,  in  their  moist  condition,  a  yellowish 
colour,  becoming  nearly  white  when  dried ;  they  possessed  the  same 
properties  as  those  obtained  previously. 

All  the  crystals  obtained  by  these  different  processes  proved  to 
be  arhutin,  the  discovery  of  which  was  first  announced  by  KAwalier 
in  18.52. 

A  second  quantity  of  leaves  was  reduced  to  a  coarse  powder, 
decocted  with  water,  the  decoction  strained  and  precipitated  with 
neutral  acetate  of  lead ;  the  precipitated  lead  salt  was  filtered  off 
and  the  filtrato  was  treated  with  basic  acetate  of  lead  until  a  pre- 
cipitate wag  no  longer  produced,  this  being  filtered  out.     Sulphuret- 
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ted  hydrogen  gas  was  passed  in  the  filtrate  until  all  the  lead  was 
precipitated ;  the  sulphuret  of  lead  was  then  removed  by  a  filter, 
and  the  excess  of  hydrosulphuric  acid  by  heating  the  filtrate ;  this 
was  evaporated  to  a  soft  extract,  redissolved  in  water,  treated  with 
animal  charcoal,  then  again  filtered  and  evaporated  and,  while  hot, 
set  aside.  After  about  24  hours'  standing  the  bottom  of  the  vessel 
was  covered  with  bunches  of  small  crystalhne  needles  of  arbutin ; 
these  were  pressed  and  dried  between  filtering  paper,  and  purified 
by  redissolving  them  in  a  small  qua-ntity  of  boiling  water,  and  again 
allowing  the  crystals  to  separate ;  these  when  pressed  and  dried, 
consisted  of  small  prismatic  needles  having  a  silvery  lustre.  This 
second  process  for  obtaining  the  arbutin  is  in  the  main  points  the 
original  one  of  Kawalier,  except  that  he  does  not  precipitate  with 
basic  acetate  of  lead,  which,  however,  removes  nearly  all  the  gum 
and  colouring  matter,  and  thereby  facilitates  the  crystallisation  to 
some  extent. 

Arbutin  generally  crystallises  from  ether  in  prismatic  needles  of 
considerable  size  and  perfectly  colourless ;  from  an  alcoholic  solution, 
in  small  acicular  crystals  of  a  white  colour ;  and  in  small  bunches 
of  needles  from  water ;  it  is  neutral  in  its  behaviour,  very  soluble 
in  warm  or  hot  water,  less  in  cold  water  or  alcohol,  more  in  hot 
alcohol,  very  sparingly  in  ether ;  a  concentrated  solution  of  arbutin 
is  precipitated  by  strong  alcohol  or  ether  added  to  it,  but  the  pre- 
cipitate rapidly  disappears  on  shaking.  Concentrated  sulphuric 
acid  or  hydrochloric  acid  added  to  the  crystals  on  a  small  plate, 
gradually  dissolves  them  without  change  of  colour.  With  nitric 
acid  the  crystals  first  turned  black,  and  then  slowly  dissolved,  the 
acid  assuming  a  yellow  colour  and  giving  off  fumes  of  nitrous  acid. 
Arbutin  in  aqueous  solution  does  not  affect  an  alkaline  solution  of 
sulphate  of  copper ;  the  salts  of  lead,  acetate  and  subacetate,  do  not 
precipitate  it ;  salts  of  iron  have  no  effect  upon  it ;  other  reagents  for 
organic  bodies,  as  tannic  and  gallic  acid,  bichloride  of  mercury, 
nitrate  of  silver,  iodide  of  potassium,  and  bichloride  of  platinum 
were  tried  without  any  results. 

While  experimenting  with  these  reagents,  the  author  accidentally 
found  a  very  characteristic  and  remarkable  test  for  arbutin ;  when  a 
solution  of  arbutin  in  water  is  rendered  alkaline  by  ammonia,  or 
any  other  caustic  or  carbonated  alkali,  and  then  phosphomolybdic 
acid  is  added,  a  blue  colour  is  produced ;  in  strong  solutions  the 
colouration  is  of  a  deep  azure  blue,  but  the  bluish  hue  can  be 
observed  even  in  very  dilute  solutions.  One  grain  of  arbutin  was 
distinctly  indicated  in  twenty  pints  of  water   (1  in  140,000)  ;  this 
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reaction  does  not  occur  with  molybdate  of  ammonia,  nor  does  it 
take  place  when  phosphoric  or  phosphomolybdic  acid  is  acted  upon 
by  an  alkali  alone. 

A  solution  of  arbutin  may  be  perfectly  colourless  but  still  impure. 
When  to  an  impure  solution  of  arbutin,  ammonia  or  any  caustic  or 
carbonated  alkali  is  added,  a  deeper  sometimes  orange  colour  is 
produced,  while  a  solution  of  pure  arbutin  is  not  affected  in  this 
way. 

In  1847,  Mr.  E.  C.  Hughes  described  (Amer.  Journ.  Pharm., 
1847)  a  crystalline  principle  obtained  from  uva  ursi  which  he 
named  ursin;  this  the  author  shows  to  be  impure  arbutin.  He  also 
describes  the  composition  and  glucoside  nature  of  arbutin,  and  the 
mode  of  obtaining  hydrokinone,  which  is  the  product  of  its  split- 
ting up. 

Arbutin  has  also  been  found  abundantly  in  Ohimaphila  umhellafa, 
and  it  probably  exists  in  a  number  of  ericaceous  plants.  Its  medi- 
cinal properties  have  never  been  practically  applied.  It  was  at  one 
time  believed  to  represent  the  diuretic  properties  of  uva  ursi,  and 
Hughes  states  that  one  grain  of  his  ursin  proved  a  powerful  diu- 
retic. The  celebrated  pharmacologist,  Dr.  Schroff,  of  Vienna,  who 
experimented  with  pure  arbutin,  states,  however,  that  it  possesses 
no  diuretic  properties  at  all ;  he  gave  it  in  doses  as  high  as  eight 
grains,  and  could  not  detect  it  in  the  urine. 

When  the  mother-liquor  from  arbutin  is  heated  with  a  dilute  acid 
(sulphuric  or  muriatic)  a  resinous  body  separates,  which  has  received 
the  name  of  ericolin.  This  again  is  a  glucoside,  which,  when  treated 
with  a  dilute  acid,  splits  into  grape-sugar,  and  an  odorous  substance 
having  the  character  of  a  volatile  oil,  ericinol ;  both  have  been 
noticed  already  by  Kawalier  in  his  investigation.  In  preparing  ericolin 
from  the  mother-liquor  of  arbutin,  the  author  found  that  a  portion  of 
ericolin  is  decomposed  as  soon  as  it  forms  into  ericinol,  giving  rise 
to  the  strong  disagreeable  odour  of  the  latter.  Ericolin  is  a  dark- 
brown  resin,  becoming  somewhat  lighter  when  dried  and  rubbed  to 
powder;  its  chemical  composition  is  C34H55O31.  Its  decomposition 
into  ericinol  is  shown  by  the  following : — 

Ericolin.  Ericinol.  Grape  Sugar. 

C34H»«03i   +  4HaO  -  CioHieO   +  4C«Hi,0«. 

Urson,  another  principle  described  by  Trommsdorff  (Amer.  Journ, 
Pharm.,  1854),  and  obtained  from  an  ethereal  tincture  of  the  leaves 
previously  exhausted  with  water,  was  prepared  by  the  author  in  the 
following  way: — The  leaves  after  exhaustion  by  water  are  per- 
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colated  with  strong  alcohol ;  the  dark- green  tincture  deposits 
already  on  standing  a  large  quantity  of  nearly  white  urson,  which 
only  needs  recrystallising ;  the  remainder  of  the  tincture  is  evapo- 
rated, treated  with  water,  and  then  washed  with  ether  and  re- 
crystallised  from  alcohol.  Urson,  when  pure,  possesses  neither 
odour  nor  taste ;  it  is  insoluble  in  water,  sparingly  soluble  in  alcohol 
and  ether.     It  is  not  affected  by  alkalies  or  dilute  acids. 

Concentrated  sulphuric  acid  turns  it  black  and  gradually  car- 
bonises it,  the  acid  assuming  a  red  colour.  Concentrated  nitric 
acid  turns  it  yellow,  gradually  dissolving  it,  giving  off  nitrous  acid. 
When  heated,  urson  melts  into  an  amorphous  transparent  mass  ;  at 
a  still  higher  temperature  it  boils  and  sublimes  in  a  test-tube  un- 
changed. Its  medical ,  properties  have  as  yet  not  been  ascertained, 
at  least  no  physiological  experiments  have  been  made  with  it,  and 
very  probably  it  is  entirely  inert.  A  small  quantity  of  volatile  oil 
was  found  in  the  aqueous  solution  of  the  ethjereal  extract,  besides 
some  tannic  and  gallic  acids. 

The  organic  constituents  of  uva  ursi  as  obtained  by  this  in- 
vestigation, therefore,  are — arbutin,  and  its  product  of  decomposi- 
tion, hydrokinone ;  ericolin,  ericinol,  urson ;  (ursin,  the  diuretic 
principle  of  Hughes,  was  found  to  be  impure  arbutin;)  tannic, 
gallic,  and  malic  acids ;  then  a  small  quantity  of  volatile  oil,  fatty 
matter,  wax,  gum,  sugar,  albumen,  colouring  matter,  etc. 

The  test  for  arbutin  may  perhaps  serve  for  finding  this  principle 
in  plants,  without  isolating  it ;  for  an  infusion  of  uva  ursi,  when 
diluted  with  sufficient  water  to  make  it  perfectly  colourless,  and 
then  rendered  alkaline,  produces,  on  the  addition  of  phosphomolyb- 
dic  acid,  the  blue  reaction  due  to  arbutin ;  when  the  alkali  (ammo- 
nia) is  added  to  the  diluted  colourless  infusion,  a  colour  (orange) 
again  appears,  owing  to  the  astringent  acids  present;  this  colour 
must  also  be  removed  by  again  diluting  it  with  water,  before  the 
final  addition  of  the  phosphomolybdic  acid.  ^ 

This  test  cannot  be  applied  to  a  strong  infusion,  because  phos- 
phomolybdic acid  reacts  with  tannic  and  gallic  acids  green,  and  the 
blue  colour  cannot  then  be  observed. 

On  Agoniada  and  Agonidine.  Dr.  P.  Peckold.  (Chem. 
News,  xxii.,  84.)  The  author  has  extracted  from  the  agonia  bark 
(Plumeria  lancifolia,  a  tree  indigenous  to  the  Brazils,  the  bark  being 
largely  used  in  that  country  as  febrifuge.)  a  substance  which  he  calls 
agonidine,  a  crystalline  matter,  devoid  of  smell,  of  a  very  bitter 
taste,  difficultly  soluble  in  ether,  but  more  readily  so  in  boiling  alco- 
hol and  boiling  water ;  does  not  sublime  on  being  heated ;  is  soluble 
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also  in  solution  of  caustic  potassa,  in  ammonia,  and  in  concentrated 
sulphuric  acid  ;  the  latter  solution  is  at  first  of  a  golden-yellow 
colour,  but  turns  gradually  green.  Upon  the  addition  of  nitric  acid 
to  the  sulphuric  acid  solution  of  agonidine,  a  yellow-coloured  floc- 
culent  matter  is  separated ;  this  substance  is  a  glucoside  identical 
with  arbutine,  and  contains  no  nitrogen.  The  formula  of  agonidine 
is  Cio  Hi4  O4. 

Muscarin,  the  Alkaloid  of  the  Fly  Fungus.  Koppe  and 
Schmiedeberg.  (Wittstehi's  "  Vierteljahressch-lft,^^  bd.  xiv.,  heft2, 
1870).  The  authors  have  extracted  an  alkaloid  from  the  fly  fungus 
(Amanita  muscaria),  and  have  given  to  it  the  name  of  muscarin. 
The  process  of  preparation  is  very  complicated  and  tedious,  includ- 
ing the  pressing  out  of  the  juice  of  the  fungus,  subsequent  concen- 
tration by  evaporation,  and  precipitation  by  means  of  alcohol.  The 
alcoholic  solution  is  evaporated,  and  then  purified  by  means  of  sugar 
of  lead  and  ammonia,  which  remove  some  insoluble  matter  from  it ; 
it  is  then  dried  up  with  powdered  glass.  From  the  dry  mass  a 
tincture  in  absolute  alcohol  is  made.  The  evaporation  and  precipi- 
tation by  means  of  ammonia  and  acetate  of  lead  is  repeated.  The 
lead  is  subsequently  removed  by  means  of  dilute  sulphuric  acid.  "To 
the  sulphate  of  the  new  alkaloid  there  is  added  the  double  iodide  of 
potassium  and  mercury,  which  throws  down  a  precipitate  containing 
the  alkaloid  in  question.  From  this  precipitate  it  is  to  be  extracted 
by  means  of  baryta-water,  etc. 

Muscarin  forms  a  crystalline  mass,  which  is  very  deliquescent, 
fusing  to  a  syi'up  on  exposure  to  the  air.  It  is  tasteless  and  odour- 
less ;  reacts  strongly  alkaline ;  is  insoluble  in  ether,  little  soluble  in 
chloroform,  very  soluble  in  alcohol  and  ether.  When  exposed  to 
the  action  of  heat,  it  first  becomes  brownish  (at  80°  C),  and  at 
100°  C.  is  a  solid,  but  fuses  at  higher  temperatures ;  strongly  heated, 
it  evolves  a  smell  of  tobacco,  and  burns.  It  is  not  alterable  by  boil- 
ing with  weak  solution  of  potash  or  dilute  sulphuric  acid.  Heated 
with  solid  potash,  it  evolves  a  smell  of  fish ;  and,  on  further  treat- 
ment, disengages  abundance  of  ammonia. 

It  is  a  powerful  base,  precipitating  oxides  of  iron  and  of  copper 
from  their  solutions  in  acids.  With  carbonic  acid,  it  yields  a  toler- 
ably stable  carbonate ;  and,  with  sulphuric  acid,  it  gives  a  crystalline 
salt,  which  is  deliquescent. 

Tannic  acid  precipitates  it  only  from  concentrated  solutions; 
picric  acid,  chloride  of  platinum,  and  ferrocyanide  of  potassium  give 
no  precipitate. 

The  toxic  effects  of  mnscarin  resemble  those  of  the  Calabar  bean. 
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Alkaloids  in  Plants  of  the  Family  of  the  Boraginae.  (Phann. 
Centralhalle,  1871,  p.  111.)  Diedalin's  statement  that  the  extract 
of  Cynoglossum  offic.  L.  produces  effects  similar  to  those  of  the 
American  arrow  poison,  curare,  caused  Prof.  Buchheim  to  investigate 
whether  other  plants  of  the  boraginee  contained  any  alkaloids.  Prof. 
Buchheim  extracted  for  this  purpose,  with  water,  spirit  of  wine,  and 
absolute  alcohol;  and  he  detected,  by  means  of  tannin,  phospho- 
molybdic  acid,  and  phospho-wolframic  acid,  traces  of  alkaloids  in  the 
extracts  of  Anchusa  ofic.  L.,  Lycopsis  arvensis  L.,  Symjphijtum  offic. 
L,,  Puhnonaria  offic.  L.,  Lythospermum  arvoise  L.,  Myosotis  palustris 
L.,  Myosotis  stricta  L.,  and  Ehium  vulgare  L.  Only  the  extracts  of 
Anchusa  off.  and  of  Wiium  vulg.  produced,  when  applied  to  frogs, 
feeble  phenomena  of  curare  poisoning;  the  extracts  of  the  other 
plants  gave  only  pains  at  the  spots  of  application.  The  alkaloids 
could  not  be  isolated  by  means  of  tannin  or  of  phosphomolybdic 
acid ;  and,  according  to  the  method  of  Stas,  only  an  impure,  amor- 
phous, hygroscopic  substance  of  alkaline  reaction  could  be  obtained. 

On  Sanguinarin.  By  H.  Nasehold.  (Journ.  pr.  Ckim.,  cvi.,  385.) 
The  author  extracted  the  finely-powdered  root  of  Sanguin.  Ganad. 
by '8  to  10  times  repeated  treatment  with  alcohol  of  98°  to  99°  Tr., 
added  to  the  united  liquors  half  their  bulk  of  water,  distilled  now 
the  alcohol  off,  and  poured  the  residue  into  a  large  portion  of  water, 
hereby  freeing  the  solutions  from  resin,  which  could,  after  its 
precipitation,  be  retained  on  the  filter.  From  the  filtrate  the  san- 
guinarin  was  precipitated  by  ammonia ;  this  precipitate  amounted 
to  2'4  per  cent,  of  the  weight  of  the  root  employed.  The  precipi- 
tate, having  been  dried  at  100°,  was  extracted  with  ether,  the 
ethereal  solution  treated  with  animal  charcoal  (to  remove  colouring 
matters),  and  sanguinarin  in  solution  precipitated  from  it  as  san- 
guinarin  hydrochlorate,  by  conducting  hydrochloric  acid  gas  into  it. 
The  hydrochlorate  was  dissolved  in  water,  the  sanguinarin  repreci- 
pitated  by  ammonia,  etc.  After  three  precipitations,  the  sanguinarin 
was  quite  pure.  When  precipitated,  it  appears  white  and  flocky ; 
after  drying  at  100°,  rather  earthy;  dissolved  ia  hot  alcohol,  it 
crystallises  out  on  coohng.  It  melts  at  160°,  and  decomposes  at 
higher  temperatures  without  subliming.  The  vapours  of  acids  give 
it  a  red  colour.  Its  analysis  leads  to  the  formula  C17  Hig  IST  O4. 
The  hydrochlorate  forms  double  salts  with  the  chloride  and  the 
cy&;nide  of  platinum.  The  alkaloid  also  combines  with  chloride  of 
gold  and  with  iodide  of  mercury.  Most  of  its  solutions  show  violet 
fluorescence,  possess  no  absorption  lines  in  the  spectrum,  and  do  not 
rotate   the   polarized   ray.     The   alkaloid  liberates   ammonia   from 
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ammonic  salts.     The  author  gives  a  series  of  reactions  of  sangui- 
narin,  with  various  reagents. 

Erythrocentaurin  in  American  Centaury.  J.  F.  Huneker. 
(Anier.  Journ.  Pharm.,  xliii.,  207.)  This  principle  was  discovered 
in  European  centaury  (Erythrcea  centaurium)  a  few  years  ago  by 
Mehu,  a  French  chemist,  who  obtained  it  in  the  minute  quantity  of 
one  grain  from  three  thousand  grains  of  the  herb.  The  author  has 
proved  by  the  following  experiments  that  this  principle  also  exists 
in  the  American  centaury  (Sahhatia  angular  is). 

The  flowers  and  leaves  of  Sahhatia  angularis,  to  the  amount  of  two 
pounds,  were  exhausted  with  one  gallon  of  water,  a  portion  of  which 
was  evaporated  by  a  water-bath,  and  allowed  to  stand  to  deposit  the 
apotheme.  This  was  separated  by  filtration,  and  strong  alcohol 
added  to  the  filtrate,  which  precipitated  gum.  On  again  filtering, 
the  infusion  was  evaporated  to  the  consistence  of  a  syrup,  and,  on 
cooling,  washed  with  strong  ether,  which  took  up  erythrocentaurin 
and  deposited  it  on  spontaneous  evaporation.  Erythrocentaurin,  as 
thus  obtained,  is  a  non-nitrogenous  principle,  in  small  acicular 
crystals,  which  are  transparent,  but .  in  this  case  were  contaminated 
with  yellow  colouring  matter,  and  being  in  such  a  small  quantity, 
the  experimenter  feared  losing  them  in  decolourizing. 

The  crystals  have  a  sharp,  acrid  taste,  reminding  one  of  tobacco, 
and  are  soluble  in  alcohol,  ether,  water,  alkalies  in  solution,  and 
acids  ;  but  insoluble  in  fixed  and  volatile  oils,  being  also  shghtly 
volatilized  by  heat. 

The  only  proof  that  they  are  similar  to  erythrocentaurin  of  the 
European  centaury  are : — 1st.  That  they  exist  in  the  same  minute 
quantity.  2nd.  That  they  are  reddened  by  solar  light ;  but  if  dis- 
solved and  recrystallised,  regain  their  original  C5olour.  Therefore 
there  is  not  a  doubt  but  that  these  principles  are  similar  in  compo- 
sition and  character. 

The  author  made  a  series  of  experiments  to  determine  the  proxi- 
mate composition  of  American  centaury,  and  found,  besides  erythro- 
centaurin, resin,  chlorophyll,  fatty  matter,  gum,  albumen,  pectin, 
bitt<'r  extractive,  trace  of  volatile  oil,  an  organic  acid,  red  colouring 
matter,  and  salts.  The  author  regards  the  aqueous  extract  as  the 
most  concentrated  pharmaceutical  preparation ;  he  gave  ten  grains 
of  it  to  a  half -grown  cat,  which,  in  a  short  time,  appeared  to  bo 
under  the  influence  of  a  narcotic  sedative ;  after  sleep,  lasting  for 
two  hours,  vi()I(;nt  purgation  set  in,  causing  death  in  24  hours. 

Erythrocentanrin  in  Erythrsea  Chilensis,  or  Canchalaqua.  M. 
C.  M6hti.     (Jowm,  de  Pharm.f  x.,  454.)     The  Erythrcea  ChilensU^  or 
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canchalaqua,  of  Chili,  has  been  the  subject  of  careful  study  by  MM. 
Le  Beuf,  father  and  son,  of  Bayonne.  This  plant  bears  a  close 
resemblance,  in  composition  and  therapeutical  properties,  to  the 
lesser  centaury  of  Europe  (Erythrcea  centaurium)  ;  M.  C.  Mehu, 
therefore,  having  obtained  some  of  the  plant,  sought  to  ascertain 
whether  it  also  contained  the  crystalHne  principle  erythrocentaurin. 
The  herb  obtained  by  the  author  being  two  years  old,  there  was 
some  fear  that,  as  in  the  case  of  the  lesser  centaury,  the  peculiar 
principle  might  have  disappeared  by  age. 

The  coarsely-powdered  plant  was  macerated  with  boiling  water, 
the  infusion  evaporated  to  a  syrup,  and  this  was  mixed  with  four 
times  its  volume  of  concentrated  alcohol ;  an  abundant  deposit 
formed,  which  was  removed  by  filtration.  The  alcoholic  solution 
was  evaporated,  and  the  residue  agitated  in  a  flask  with  ether.  The 
decanted  ether  gave  a  resinoid  mass  which  contained  some  crystals. 
This  was  treated  with  boiling  water,  filtered,  and  allowed  to  crys- 
tallise. The  crystals,  still  soiled  with  resinous  matter,  were  dissolved 
in  chloroform,  and  allowed  to  crystallise  from  the  solution. 

The  pure  substance  so  obtained  was  found  to  be  identical  in  all 
respects  with  the  erythrocentaurin  extracted  from  the  lesser  cen- 
taury. It  is  soluble  in  245  times  its  weight  of  ether,  and  fuses  at 
136°  C.  Exposed  to  the  solar  rays,  the  crystals  redden  strongly, 
becoming  decolorized  when  heated  to  near  the  point  of  fusion; 
fused,  they  give  a  colourless  liquid,  which  sets  into  a  white  crystal- 
line mass,  which  again  becomes  red  on  exposure  to  the  sun.  The 
reddened  substance  dissolves  in  chloroform,  forming  a  colourless 
solution  which,  by  evaporation  in  the  dark,  yields  colourless  crys- 
tals, again  capable  of  reddening  in  the  solar  light. 

Vacciniin,  a  Crystallisable  Principle  extracted  from  the  Leaves 
of  the  Cowberry  (Vaccinum  Vitis  Idaea,  L.).  B.  Gr.  Claassen. 
{Amer.  Journ.  Pharm.,  xlii.,  297.)  Before  emigrating  to  America,  the 
author  prepared,  in  Grermany,  this  crystalline  substance  from  the 
plant  above  named.  This  plant,  so  common  in  Europe,  grows  in 
but  few  places  of  the  Northern  United  States,  particularly  in  the 
higher  mountains  of  the  New  England  States. 

By  boiling  the  fresh  plant  with  water  and  quick  lime,  precipitating 
the  decoction  with  acetate  of  lead,  filtering,  treating  the  liquid  with 
sulphuretted  hydrogen,  again  filtering,  evaporating  to  the  consist- 
ency of  syrup,  and  allowing  the  product  to  stand  for  several  days, 
it  assumes  the  form  of  a  crystalline  jelly,  which  being  placed  upon 
linen  so  as  to  let  the  mother-liquor  drain  off,  and  then  pressed,  yields 
nearly  colourless  crystals,  which  are  purified  by  dissolving  them  in 
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boiling  water,  treating  with  animal  cliarcoal,  and  crystallising.  The 
amount  of  vacciniin  in  the  shrab  is  about  1  per  cent.  It  forms  long 
acicalar  crystals,  of  a  somewhat  bitter  taste,  and  without  any  smell. 
In  general,  many  of  the  crystals  are  united,  forming  fascicles ;  but 
sometimes  they  occur  in  the  shape  of  four  or  six-sided  (probably 
rhombical)  prisms,  with  two  sides,  flattening  their  ends. 

It  is  scarcely  soluble  in  ether,  pretty  easily  soluble  in  cold  water 
and  alcohol,  but  very  easily  in  boiling  water ;  so  much  so,  that  the 
latter,  having  been  saturated  with  vacciniin,  after  cooling,  yields  a 
solid  mass.  Heated,  it  melts  to  a  clear  liquid ;  reduced  to  coal  by 
stronger  heat.  Neither  subacetate  of  lead  nor  tannin  render  any 
precipitate.  Its  reaction  on  litmus  paper  is  neutral.  The  vacciniin 
also  contains  no  nitrogen,  for,  melted  with  hydrate  of  potash,  it 
produced  no  ammonia.  The  elements  will  be,  therefore,  carbon, 
oxygen,  and  hydrogen. 

A  Neutral  CrystaUisable  Principle  in  Black  Snakeroot. 
(Cimicifuga  Racemosa.)  T.  E.  Conard.  (Amer.  Journ.  Fharm., 
xliii.,  151.)  This  substance  was  obtained  by  the  following 
method : — 

3i  pounds  of  the  root,  cut  and  bruised,  were  treated  with  4J 
pints  of  strong  alcohol  by  maceration  for  four  weeks,  and  filtered. 
2  pints  of  this  tincture  were  treated  with  3  fluid  ounces  of  the 
solution  of  subacetate  of  lead,  which  completely  precipitated  the 
resin,  tannin,  etc.,  and  most  of  the  colouring  matter,  as  will  be  seen 
below.  The  lead  was  separated  from  the  filtered  liquid  by  means 
of  sulphuretted  hydrogen  in  excess ;  after  agitating  for  some  time 
together,  filtered.  A  repetition  of  the  process  proved  the  solution  to 
be  entirely  free  from  resinous  or  gummy  substances,  also  from  much 
colouring  matter.  The  tincture  was  set  aside  and  allowed  to 
evaporate  spontaneously.  The  resulting  powder  was  treated  re- 
peatedly with  benzine.  Tlie  several  washings  were  mixed  and 
evaporated,  yielding  a  minute  portion  of  a  disagreeable,  nauseous, 
fatty  substance,  without  colour.  The  powder  was  freed  from  the 
odour  of  benzine,  placed  on  a  filter,  and  thoroughly  washed  with 
water ;  then  dried  and  dissolved  in  IG  times  its  weight  of  strong 
alcohol,  forming  a  saturated  solution.  This  was  mixed  with  120 
grains  of  pure  alumina,  moistened  with  a  few  drops  of  water,  and 
agitated  for  24  hours;  then  put  in  a  capsule,  and  evaporated 
spontaneously  to  a  very  dry  light  mass.  This  was  put  on  a  filter, 
and  hot  alcohol  poured  on  it  until  entirely  exhausted.  This  was 
allowed  to  evaporate,  and  there  remained  a  crystalline  substance  of 
a  light  yellow  colour,  not  of  a  very  regular  op  decided  shape,  but  of 
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a  massy  appearance,  resembling  almost  exactly  the  crystals  of  sul- 
phate of  alumina  on  a  small  scale.  But  under  the  microscope,  at  a 
low  power,  their  crystalline  form  was  more  distinct,  presenting  an 
appearance  similar  to  that  of  rock  candy.  This  substance  in  powder 
has  little  taste,  on  account  of  its  extreme  insolubility  in  the  liquids 
of  the  mouth.  But  its  solution  in  alcohol  has  the  intensely  acrid 
and  sharp  taste  that  characterises  recent  cimicifuga. 

The  crystals  have  the  following  characteristics  : — They  are  very 
soluble  in  cold  alcohol,  more  so  when  heated.  Dissolve  readily  in 
dilute  alcohol,  also  in  chloroform,  and  slightly  in  ether;  but  are 
entirely  insoluble  in  benzine,  turpentine,  and  bisulphide  of  carbon. 
Fusible  at  a  moderate  temperature,  at  a  higher  taking  fire,  and  at  a 
red  heat  entirely  dissipated. 

This  substance,  from  the  following  experiments  and  their  results, 
appears  to  be  a  neutral  principle. 

A  small  quantity  moistened  on  a  jar  lid  with  liquor  potassa,  and 
approached  with  the  stopper  of  a  muriatic  acid  bottle,  did  not  give 
off  the  characteristic  white  fumes  of  a  volatile  alkaloid,  nor  did  it 
produce  fames  when  heated  with  liquor  potassa  and  brought  near 
muriatic  acid,  as  an  ordinary  alkaloid.  A  small  quantity  with 
liquor  potassa  put  in  a  tube  with  a  small  outlet,  was  gently  heated, 
but  no  odour  of  ammonia  was  given  off.  Reddened  litmus  paper 
remains  unchanged  by  continued  contact  with  its  solution.  Entirely 
incompatible  with  all  acids,  refusing  to  unite  with  them  in  any  form 
or  proportion.  These  few  facts  point  very  strongly  to  the  conclusion 
that  it  is  neither  an  alkaloid  nor  an  acid  principle,  being  entirely 
indifferent  to  the  alkalies  and  not  reddening  litmus  paper.  The 
therapeutic  properties  of  this  substance  have  not  been  ascertained. 

Preparation,  Reactions,  and  Uses  of  Theine.  Lewis  Thomp- 
son. (Medical  Times  and  Gazette,  1871,  vol.  i.,  p.  185.)  The  author 
regards  theine  as  a  valuable  medicinal  agent.  It  is  powerfully 
tonic  and  stimulant,  and  appears  to  possess  the  tonic  virtues  of  the 
disulphate  of  quinine  united  to  the  stimulating  powers  of  wine ;  but 
with  this  difference,  that  the  stimulus  from  theine  is  not  followed  by 
depression,  as  in  the  case  of  wine  and  alcohol.  Theine  seems  to  act 
chiefly  on  the  great  sympathetic  or  ganglionic  system  of  nerves,  and 
but  slightly  on  the  brain.  The  author  has  used  it  in  doses  of  from 
1  to  5  grains,  with  very  marked  advantage  in  the  low  stage  of 
typhoid  fevers,  confluent  small-pox,  and  that  form  of  mortification  of 
the  toes  which,  is  so  singularly  fatal  to  old  people.  It  has  also  been 
found  useful  in  hemicrania,  neuralgia,  and  what  has  been  called 
relapsing  fever. 
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The  author  has  discovered  that  in  the  ordinary  process  of  roasting 
coffee,  the  whole  of  the  theine  is  driven  off  before  the  torrification  of 
the  coffee  is  completed.  By  condensing  and  collecting  the  volatile 
products  evolved  during  the  roasting,  this  theine  may  be  cheaply 
collected  and  isolated. 

As  the  result  of  much  experience,  he  has  obtained  on  an  average 
75  grains  of  theine  from  the  roasting  of  1  pound  of  raw  coffee ;  and 
as  13,000  tons  of  coffee  are  roasted  annually  in  Great  Britain  alone, 
it  follows  that  about  140  tons  of  theine  are  wasted  every  year.  The 
author  proposes  to  employ  at  one  end  of  the  roasting  cylinder  a  tube 
passing  away  to  the  distance  of  about  3  feet,  wherein  the  theine 
might  be  condensed,  and  afterwards  dissolved  out  and  purified  in  the 
manner  about  to  be  indicated. 

Theine  is  absolutely  insoluble  in  a  concentrated  solution  of  the 
carbonate  of  potash,  and  thus  we  may  precipitate  it  from  its  admix- 
ture with  sugar,  mucilage,  and  vegetable  extract.  If  then,  by  means 
of  subacetate  of  lead,  wo  have  removed  from  a  vegetable  infusion 
the  tannin,  malic  acid,  etc.,  we  have  only  to  evaporate  the  filtered 
solution  to  a  small  bulk,  and  add  to  it  its  own  weight  of  dry 
carbonate  of  potash,  and  the  whole  of  the  theine  becomes  at  once 
insoluble;  so  that,  having  collected  this  insoluble  product,  and  boiled 
it  in  rectified  spirit,  we  have  a  solution  of  pure  theine,  which,  after 
distilling  off  the  spirit  furnishes  crystals  fit  for  immediate  use. 

The  author  also  mentions  a  distinctive  test  for  theine  sufficiently 
delicate  to  detect  the  one-thousandth  of  a  grain  of  that  substance. 

Dissolve  the  theine  in  a  small  quantity  of  water,  and  pass  through 
this  a  stream  of  euchlorine,  then  allow  the  fluid  to  evaporate  at 
a  steam  heat ;  a  blood- coloured  substance  will  remain,  which,  on  the 
applicartion  of  a  few  drops  of  cold  water,  forms  a  beautiful  scarlet 
solution  like  red  ink.  The  euchlorine  gas  is  formed  by  the  action  of 
hydrochloric  acid  upon  chlorate  of  potash. 

Santonin,  and  its  Detection  in  the  Urine.  Walter  G.  Smith, 
M.B,  (Dubl.  Quart.  Jouni.  Science^  Nov.,  1870.)  Two  singular 
effects  are  known  to  result  from  the  administration  of  santonin  in 
moderate  doses,  viz.,  visual  derangements  and  a  peculiar  alteration 
in  the  colour  of  tlio  urine.  It  is  with  the  latter  phenomenon  that 
the  author  principally  deals ;  but  he  gives  personal  testimony  to 
the  effect  of  santonin  on  the  vision.  Three  hours  after  taking  6 
grains  of  pure  white  santonin  he  became  conscious,  while  reading, 
of  a  yellowish  tint  on  the  paper,  and  a  yellow  liaze  in  the  air.  His 
own  hands,  and  the  complexions  of  others,  appeared  of  a  sallow, 
unhealthy  colour;  and  the  evening  sky,  which  was  really  of  a  pale 
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lavender  colour,  seemed  to  be  light  green.  Vision  was  not  perfectly 
distinct  for  some  hours,  and  was  accompanied  by  a  certain  vague- 
ness of  definition. 

Since  the  isolation  of  santonin  by  Kahler,  forty  years  ago,  it  has 
almost  entirely  superseded  santonica,  and  within  the  last  twenty 
years  has  been  largely  and  increasingly  employed  as  a  safe  and 
efficient  vermifuge.  Various  observers  have  noticed  that  the  urine 
of  persons  under  the  influence  of  santonin  is  tinged  of  a  saffron- 
yellow  or  greenish  colour  ;  and  Giovanni  and  Ambroise  state  that  it 
often  induces  apparent  hematuria.  The  urine  of  some  of  the  lower 
animals,  e.g.,  rabbits,  is  similarly  affected.  As  in  the  case  of  rhubarb, 
the  shade  of  colour  depends,  no  doubt,  on  the  reaction  of  the 
urine,  which  is  coloured  yellow  when  acid,  and  purplish-red  when 
alkaline. 

The  attention  of  the  author  was  drawn  to  the  subject  by  a  case  in 
which  a  boy  aged  five  was  given  4  grains  of  white  santonin  on  the 
evening  of  August  18th  last.  Next  morning  the  urine,  which  had 
been  kept  in  a  tall  glass  vessel,  was  of  a  bright  pinkish-red.  On 
the  evening  of  the  19th,  the  boy  took  another  4-grain  dose.  The 
urine  passed  soon  after  was  of  a  greenish-yellow  colour.  A  few 
drops  of  liq.  ammonias  immediately  produced  a  clear  red  tint.  The 
author  then  made  a  series  of  experiments  on  himself,  the  result 
being  that  he  found  the  presence  of  santonin  in  the  urine  might  be 
detected  by  the  alkali  test  in  periods  varying  from  10  to  50  minutes 
after  it  had  been  taken,  and  that  it  was  eliminated  in  from  30  to  50 
hours. 

The  colour  of  the  urine  was  in  all  cases  greenish-yellow,  some- 
times approaching  a  light  saffron  tint,  the  greenish  hue  being 
best  seen  by  looking  obliquely  across  the  surface  of  the  fluid.  It  re- 
sembled the  urine  of  a  person  slightly  jaundiced,  and,  like  it,  stained 
linen  of  a  persistent  light  yellow.  In  two  other  respects  also  it 
curiously  conformed  to  bilious  urine.  When  nitric  acid  was  dropped 
on  a  small  quantity,  a  distinct  purplish  colour  was  brought  out, 
which,  however,  was  evanescent.  Again,  when  sulphuric  acid  was 
added  drop  by  drop,  it  developed  a  reddish-brown  colour,  changing 
to  a  deeper  brown.  No  such  effects  were  produced  on  the  urine, 
when  not  under  the  influence  of  santonin.  The  sulphuric  acid 
reaction  was  less  ambiguous  than  the  nitric  acid,  which  might 
affect  the  colouring  matter  of  normal  urine  somewhat  similarly. 
These  reactions,  viewed  in  connection  with  the  altered  colour  of  the 
urine,  show  that  it  would  be  quite  possible,  from  a  hasty  examina- 
tion, to  make  an  erroneous  diagnosis  of  bile  in  the  urine,  and  point 
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to  a  possible  fallacy  in  regard  to  the  two  most  common  clinical  tests 
for  bile. 

The  alkaU  test  for  the  detection  of  santonin  in  the  urine  is  a  very- 
striking  one,  and  may  be  noticed  both  as  to  its  character  and  its 
sensitiveness.  It  simply  consists  in  the  addition  of  an  alkali  to  the 
urine,  when  a  fine  cherry-red  of  crimson  colour  will  immediately  be 
developed,  according  to  the  amount  of  santonin  present.  The  urine 
will  respond  to  potash,  soda,  or  ammonia,  and  also  to  lime  or  baryta 
water.  But  potash  was  found  to  be  the  most  delicate  reagent,  and 
is  better  suited  for  general  use.  The  red  alkaline  fluid  is  not 
bleached  or  altered  by  boiling,  but  the  colour  is  at  once  destroyed 
by  any  acid,  even  carbonic  acid  gas.  The  subsequent  addition  of 
alkaK  restores  the  colour  as  before.  Considering  the  sparing 
solubility  of  santonin,  1  part  requiring  5000  parts  of  water  at  17'5 
C,  the  delicacy  of  the  test  will  be  apparent  when  it  is  stated  that 
santonin  was  detected  in  the  urine  within  10  minutes  after  4  grains 
were  taken,  and  within  an  hour  after  but  1  grain  was  taken.  In 
one  experiment  the  urine  voided  24  hours  after  the  dose  gave  a 
decided  red  colour  with  liq.  potassse,  even  when  diluted  with  3  parts 
of  water. 

For  ordinary  doses  of  from  3  to  6  grains,  about  two  days  are 
required  for  elimination  ;  and  it  is  to  be  remarked  that  the  urinary 
colouration  and  reaction  to  the  alkali  test  are  more  persistent  than 
the  phenomena  connected  with  vision. 

Sinalbin :  Constituent  of  White  Mustard  Seed.  H.  Will. 
(Zeitschr.f.  Chim.  (2)  vii.,  89,  from  Wien.  Akad.  Ber.,  Ixi.,  178,  and 
Journ.  Chem.  /Soc,  ix.,  408,  1871).  White  mustard  seed  contains  a 
glucoside,  sinalbin,  which  is  soluble  in  alcohol,  and  like  potassium 
myronate  decomposes  in  contact  with  aqueous  extract  of  mustard : — 

CaoH^NaS^O^e  =  CsH.NSO  +  CieH,„NSO«  + CeH,aO«. 

«^^^-  Salpttite.  Sato.  «^«- 

an  albuminous  substance  being  likewise  formed.  Acrinyl  sulphocy- 
anato  resembles  oil  of  mustard,  is  soluble  in  ether,  very  pungent, 
insoluble  in  water,  but  not  volatile ;  after  warming  with  an  alkali 
and  neutralisation  with  an  acid,  it  gives  a  red  colour  with  ferric 
chloride.     Sinapirin  sulphate  is  insoluble  in  ether. 

Sinalbin  gives  a  white  precipitate  with  silver  nitrate,  from  which 
sulphydric  acid  removes  the  silver,  leaving  acrinyl  cyanato,  C,  H,  NO, 
fusible  at  135%  but  apparently  different  from  the  known  acid  of  this 
composition. 
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The  author  does  not  describe  the  relations  borne  by  these  com-' 
pounds  to  those  constituents  of  mustard  which  are  already  known. 

Chemical  Examination  of  Santal  Wood.  H.  Wei  del.  (Zeitschr. 
f.  Ghim.,  vi.,  83).  The  powdered  wood  was  extracted  with  water 
containing  a  little  caustic  potash,  the  dark  red  liquid  thus  obtained 
was  filtered  and  neutralised  with  hydrochloric  acid.  The  precipitate 
produced  by  the  neutralisation  was  repeatedly  washed  by  decanta- 
tion,  then  pressed  between  linen,  dried,  powdered,  and  extracted 
with  cold  commercial  ether  in  suitable  extraction  vessels.  A  fiery 
ruby-red  ethereal  solution  was  thus  obtained,  of  which  the  ether  was 
distilled  ofi",  and  the  residue,  diluted  with  some  alcohol,  was  left  in 
open  basins  to  evaporate  spontaneously.  After  a  day  or  two's 
standing  crystals  had  separated  which,  on  washing  with  cold  spirit 
of  wine,  appeared  colourless.  On  leaving  the  mother-liquors  standing 
for  longer,  more  of  those  crystals  are  obtained,  but  Meier's  red 
santaline  could  not  be  got  from  this^^rsi^  ethereal  extraction.  The 
colourless  crystals  were  purified  through  repeated  recrystallisations 
from  hot  alcohol,  from  which  on  cooling  quadratic,  iridescent  scales, 
santal,  Cg  He  O3  +  |  Hg  0,  separate.  This  substance  is  insoluble 
in  water,  carbon  bisulphide,  chloroform,  and  benzol,  and  only  to  a 
very  small  extent  soluble  in  ether  and  cold  alcohol.  The  best  solvents 
of  santal  are  dilute  solutions  of  caustic  alkalies.  An  alcoholic  solution 
of  santal  turns  deep  red  on  addition  of  iron  chloride.  In  concen- 
trated sulphuric  acid  santal  dissolves  with  lemon-yellow- colour. 
It  yields,  on  being  heated  with  caastic  potash,  protocatechuic  acid. 

On  continuing  to  extract  the  above-mentioned  resin  of  the  santal 
wood  witb  ether,  ultimately  a  brick-red  powder,  C14H12O4  (?),  is 
obtained,  which  appears  to  be  identical  with  the  already  quoted 
santalin  of  Meier. 

Solubility  of  Cantharidine.  0.  K.  C.  Tichborne.  (Pharm. 
Journ.,  3rd  series,  i.,  501.)  The  author  gives  the  following  table  in 
connection  with  a  paper  on  acetum  cantharides  and  liquor  epis- 
pasticus  which  we  have  noticed  in  the  Pharmacy  section. 

Water. — Insoluble. 

Alcohol,  Etlmjlic  and  Methylic. — Fairly  soluble  when  hot,  very  inso- 
luble in  the  cold. 

Acetic  Ether* — Soluble. 

Ether* — Soluble  in  34  parts. 

Chloroform. — Yery  soluble  in  the  cold  (as  stated  by  Proctor),  seems 
the  best  solvent. 

Bisulphide  of  Carbon. — Nearly  insoluble. 

*  These  reactions  are  taken  from  the  published  observations  of  others. 
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Volatile  oils. — Mostly  solvents. 

Cdstor  and  fixed  oils. — Very  soluble. 

Fatty  matter  of  the  fly. — Very  soluble. 

Sulphuric  Acid.* — Soluble.     Reprecipitated  by  water. 

Glacial  Acetic  Acid. — Slowly  dissolves  in  the  cold,  very  soluble  in 
warm  acid.  A'  saturated  solution  in  glacial  acid  is  reprecipitated  by 
water. 

Acetic  Acid,  1'044. — Scarcely  soluble.  Dissolves  by  prolonged 
boiling  and  crystallises  out  on  cooling. 

Weak  Soda  or  Potash  solutions. — Nearly  insoluble. 

Strong  Potash  or  Soda. — Dissolves  easily  on  warming  and  is  not 
precipitated  on  diluting,  but  is  precipitated  on  the  addition  of 
acids. 

Ammonia. — Weak  ammonia  has  no  action  upon  it,  but  very  strong 
liquor  ammoniae  dissolves  it  easily  after  some  time,  particularly  if  it 
is  warmed,  without  a  loss  of  the  ammonia. 

The  foregoing  results  were  obtained  with  the  crystallised  active 
principle ;  it  must  be  borne  in  mind,  that,  operating  with  the  fly, 
the  action  may  be,  and  probably  is,  considerably  modified  by  the 
other  constituents. 

On  Vanilla  Crystals.  P.  C ar le  s.  (Journ.  de  Pharm.,  4th  series,  xii., 
25  4.)  When  vanilla  is  preserved  in  a  place,  slightly  humid,  according 
to  Guibourt,  or  dry,  according  to  Gobley,  it  gradually  becomes  covered 
with  needle-like  crystals,  the  chemical  nature  of  which  has  not  yet 
been  perfectly  established.  These  crystals  were  first  taken  to  be 
benzoic  or  cinnamic  acid ;  and  later  they  were  described  as  coumarin. 
M.  Vee,  on  account  of  their  fusing  point,  regarded  them  as  a  peculiar 
acid.  M.  Gobley,  after  studying  the  chemical  characters  of  these 
crystals  represented  them  a3  the  aromatic  principle  of  vanilla,  and 
proposed  for  the  substance  the  name  of  Vanilline.  Stokkeby,  inves- 
tigating the  same  subject,  called  the  crystals  vanillic  acid  and  detor- 
niined  the  fusing  point  to  be  80",  while  Gobley  found  it  to  bo  7G°  and 
Vee  78°.  The  great  differences  existing  in  the  formula)  and  proper- 
ties assigned  to  these  crystals  by  different  authors  render  it  probable 
that  they  did  not  obtain  the  same  substance,  or  that  it  was  not  in  an 
equal  state  of  purity.  The  author  of  the  present  paper  has  not  ex- 
perimented with  the  crystals  extracted  from  vanilla,  but  has  preferred 
to  purify  the  crystals  found  deposited  in  the  vessels  in  which  vanilla 
lias  been  preserved.  The  purification  was  effected  by  two  or  three 
successive  crystallisations  from  hot  water.  •  By  slow  cooling,  colour- 
less transparent  prisms  upwards  of  two  centimetres  long  are  ob- 
*  This  reaction  is  taken  from  the  published  obserrationa  of  others. 
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tained.  Their  taste  is  piquant,  but  if  pure  they  possess  very  little 
odour.  They  fuse  between  80°  and  81"  C.  Heated  on  platinum  foil 
the  crystals  volatilise  without  decomposition,  and  in  a  tube  they  sub- 
lime very  well,  like  benzoic  acid  ;  but  they  cannot  be  distilled  without 
partial  resinification.  The  crystals  are  very  soluble  in  the  cold  in 
alcohol,  ether,  chloroform,  sulphide  of  carbon,  and  the  oils.  They 
are  only  slightly  soluble  in  cold  water  ;  but  very  easily  dissolved  at 
100°  C.  On  the  application  of  heat  they  fuse  in  the  water  before 
solution  occurs.  This  crystalline  body  has  a  very  acid  reaction, 
decomposes  the  alkaline  bicarbonates  with  slight  effervescence,  and 
saturates  bases.  With  strong  sulphuric  acid  containing  nitric  acid 
it  gives  a  red  colour  like  brucine.  Dilute  nitric  acid  attacks  it  slowly, 
but  the  strong  acid  exerts  a  very  lively  action,  and  produces  oxalic 
acid.  It  dissolves  in  alkaline  solutions,  and  is  reprecipitated  by 
alkalies.  It  colours  the  persalts  of  iron  blue,  reduces  nitrate  of  silver 
by  the  aid  of  heat,  and  gives  an  abundant  precipitate  with  the 
acetates  of  lead.  The  elementary  analysis  of  the  crystals  and  of 
the  lead  salt  leads  to  the  formula  C^g  H^g  O^*  for  the  pure  substance. 
The  author  obtains  well  defined  crystalline  salts  of  this  body  with 
lead,  magnesia,  and  zinc.  The  compounds  with  the  alkaHes  and 
alkaline  earths  become  rapidly  brown  by  contact  with  air,  and  cannot 
be  obtained  in  a  pure  and  definite  condition. 

Examination  of  the  Resin  of  Tampico  Jalap .f  Professor  H. 
Spirgatis.  (Neiies  Bepert.  f.  Pharm.,  xix.,  452,  and  Pharm.  Joiirn., 
3rd  series,  i.,  344.)  The  author  has  published  the  results  of  a  pre- 
liminary examination  of  the  resin  contained  in  this  drug  with  the 
object  of  comparing  it  with  the  resin  of  true  jalap.  J 

Tampico  jalap  resin  was  obtained  by  first  extracting  the  root  with 
water,  then  digesting  it  with  alcohol,  evaporating  off  the  alcohol  and 
washing  the  resin  with  water.  A  second  solution  in  alcohol  and 
treatment  with  animal  charcoal  completed  the  purification.  The 
author  gives  the  resin  the  name  of  tampicin. 

This  substance  presents  a  general  resemblance  to  convolvulin.  It 
is  translucent,  colourless  or  slightly  yellow,  brittle,  without  odour  or 
taste,  and  readily  soluble  in  alcohol  or  ether.  Its  solubility  in  ether 
distinguishes  it  from  convolvulin,  §  as  well  as  from  jalapin,  the  resin 

*  The  author  uses  the  old  equiv.,  and  writes  it  C^g  Hg  Og. 

t  Read  before  the  Royal  Bavarian  Academy  of  Sciences,  2nd  July,  1870. 

X  Kayser,  Ann.  Chem.  Pharm.,  li.,81,  and  W.  Mayer,  ibid.  Ixxxiii.  121,  xcv.  129. 

§  Sometimes  this  drug  appears  to  be  mixed  with  the  tubercles  of  other  Convol- 
vulacese,  perhaps  those  of  true  jalap.  One  sample  of  tampico  jalap  yielded  a  resin 
only  in  part  soluble  in  ether. 
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of  the  Ipoinoea  orizabensis.     It  also  differs  from  tiiein  in  composition. 
The  alcoholic  and  ethereal  solutions  have  a  slight  acid  reaction. 

By  the  action  of  strong  bases  the  resin  is,  like  convolvnlin,  con- 
verted with  addition  of  the  elements  of  water,  into  an  acid  soluble 
in  water — tampicinic  acid. 

Strong  acids,  such  as  hydrochloric,  nitric,  or  sulphuric  acids,  when 
diluted  dissolve  the  resin  gradually,  converting  it  into  sugar  and  a 
fatty  acid — tampicoleic  acid.  Concentrated  sulphuric  acid  colours 
the  resin  yellow  at  first,  then  dissolves  it  with  a  fine  red  colour,  which 
gradually  becomes  brown.  With  acetic  acid  this  resin  behaves  in 
the  same  manner  as  convolvnlin,  dissolving  without  being  broken 
up. 

Tampicin  is  much  more  readily  affected  by  heat  than  convolvnlin. 
Its  melting-point  is  about  130"  0. 

Analysis  of  the  resin  dried  in  vacuo  at  100''  C.  gave  results  corre- 
sponding with  the  formula  C^  H^^  0^4 ;  Mayer  gives  C30  H.^  0^^  as  the 
formula  of  convolvnlin, 

Tampicinic  acid  resembles  convolvulinic  acid,  being  an  amorphous, 
yellowish,  shining,  translucent  mass,  without  odour,  and  having  a 
rankish,  bitter  taste.  It  is  hygroscopic,  readily  soluble  in  water  and 
alcohol ;  the  solution  has  an  acid  reaction,  and  expels  carbonic  acid 
from  the  alkaline  carbonates.     It  is  scarcely  soluble  in  ether. 

This  acid  is  precipitated  only  by  acetate  of  lead  and  chloride  of 
mercury.  Dried  at  90°  C.  in  vacuo  and  analysed,  it  gave  results  in- 
dicating the  formula  C34  Hg^  O17 ;  Mayer  gives  C^^  H30  Oig  +  1^ 
H2O. 

Tampicoleic  acid  is  white  and  crystalline,  with  a  sharp  taste,  with- 
out smell,  readily  soluble  in  alcohol,  sparingly  in  ether,  both  solutions 
having  a  distinct  acid  reaction.  When  heated  it.  melts  to  a  yellowish, 
oily  liquid  that  solidifies  on  cooling  to  a  hard,  white,  radiated  mass. 
The  alcoholic  solution  expels  carbonic  acid  from  the  alkaline  carbon- 
ates. Analysis  indicated  the  formula  CioHg,  O3.  The  alkaline  salts 
of  this  acid  are  soluble  in  water,  the  ether  crystallises  in  rhombic 
tables. 

Summarising  the  result  of  this  investigation,  it  appears  that  the 
resin  of  Tani|>ico  jahip  resembles  convolvulin  in  belonging  to  the 
clfiHS  of  conjugatod  sugar-compounds  or  glucosides,  while  it  differs 
from  that  sub.stance  by  its  perfect  solubility  in  otlior  and  in  composi- 
tion. 

Experiments  made  in  the  Konigsberg  Hospital  to  asoertain  the 
medicinal  action  of  tampicin  appear  to  show  that  in  this  respect  it 
resembles  the  trae  jalap  resin,  though  it  is  less  certain.     Moreover, 
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the  use  of  this  drug  in  the  place  of  true  jalap  does  not  seem 
advisable,  for  although  its  price  is  only  a  third  of  what  it  was,  the 
much  smaller  amount  of  resin  it  contains,  and  the  large  amount  of 
alcohol  required  for  its  extraction,  renders  tampicin  dearer  than  con- 
volvulin. 

A  new  Solvent  for  Indigotin.  A.  A.  de  Aguiar  and  Alex. 
Bayer.  (Ann.  Chem.  Pharm.j  clvii.,  366,  and  Journ.  Chem.  Soc,  ix., 
268,  1871.) 

The  authors  first  call  attention  to  the  difficulty  of  obtaining 
crystallised  indigotin  in  the  pure  state,  chiefly  owing  to  its  insolubility 
in  the  ordinary  solvents  ;  boiling  creasote  and  phenol,  which  dissolve 
it  in  small  quantity,  deposit  it  in  a  flocculent  state  on  cooling.  They 
find,  however,  on  boiling  finely  powdered  commercial  indigo  with 
aniline,  that  the  colouring  matter  readily  dissolves,  yielding  a  deep 
blue  solution,  which,  if  filtered  hot,  and  set  aside  for  some  hours, 
deposits  almost  the  whole  of  the  indigotin  in  the  crystalline  state. 
When  required  very  pure,  it  should  be  again  crystallised  from  aniline, 
and  the  crystals  washed  with  alcohol  and  dried. 

As  thus  obtained,  it  is  chemically  pure,  has  a  brilliant  coppery 
lustre,  and  rivals  in  appearance  that  prepared  by  sublimation. 

The  authors,  in  their  endeavours  to  find  other  solvents  that  might 
be  employed  in  place  of  aniline,  observed  that  benzol  and  chloroform 
dissolve  indigotin  in  small  quantity,  and  deposit  it  in  a  flocculent 
state  on  cooling.  Alcohol  and  ether  at  their  boiling  temperatures 
also  dissolve  it  in  small  quantity. 

Solvents  for  Indigotin.  Y.  Wartha.  (Deut.  Chem.  Ges.  Ber., 
iv.,  334,  335,  and  Journ.  Chem.  Soc,  ix.,  568,  1871.) 

A.  A.  de  Aguiar  and  Alex.  Bayer,*  have  described  a  method  by 
which  they  obtained  indigo  in  the  pure  state  by  solution  and  crystal- 
lisation from  anihne.  In  addition  to  this,  the  author  has  found  other 
solvents  by  means  of  which  indigotin  may  be  obtained  in  the  crystal- 
line state.  Venice  turpentine,  at  a  temperature  approaching  its 
boiling  point,  dissolves  indigo  with  the  same  blue  colour  as  sulphuric 
acid  or  aniline ;  and  on  cooling,  the  indigotin  separates  in  the  crystal- 
line state,  and  can  be  purified  by  washing  with  alcohol  or  ether. 
Boiling  paraffin  may  also  be  employed,  the  solution  having  the  fine 
red  colour  of  indigo  vapour ;  in  fact  a  dilute  solution  can  scarcely 
be  distinguished  from  an  alcoholic  solution  of  magenta.  When  cold 
the  indigo  crystals  may  be  purified  by  washing  with  benzol.  The 
paraffin  solution  transmits  homogeneous  red  light,  and  has  the  same 
spectrum  as  the  vapour  of  indigo.  Petroleum  dissolves  indigo  with 
*  Ann.  Chem.  Pharm.,  civil.,  366. 
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a  carmine-red  colour ;  spermaceti  and  stearic  acid  also  dissolve  it, 
the  former  witli  a  violet,  and  the  latter  with  a  blue  colour,  it  crystal- 
lises from  Venice  turpentine  in  fine  blue  tables,  and  from  paraffin  in 
prisms  which  closely  resemble  those  of  sublimed  indigotin. 

On  Cnrcumin  the  Colouring  Matter  of  Turmeric  Root.  By  F.  W. 
Daube.     (Deutsch.  Chem.  Ges.  Ber.,  iii.,  no.  11.). 

The  author  has  succeeded  in  obtaining  this  colouring  matter  in  a 
pure,  crystalline  state.  The  mode  of  preparation  is  the  following. 
The  pulverized  root  is  exposed  to  a  current  of  steam  (to  free  it  from 
its  volatile  oils),  then  washed  with  hot  water  as  long  as  the  washing 
liquors  appear  coloured,  and  dried.  The  powdered  root  thus  purified 
is  extracted  with  boiling  benzol,  and  the  solution  left  to  cool, 
when  orange- coloured  crusts  of  crude  curcumin  will  separate.  One 
part  of  curcumin  requires  2000  parts  of  benzol  for  its  solution.  The 
crude  curcumin  is  dried  between  filter-paper,  and  dissolved  in  cold 
spirit  of  wine,  when  a  yellow  curdled  substance  remains  behind. 
The  filtered  spirit  solution  is  treated  with  lead  acetate,  which  throws 
down  a  brick-red  precipitate  of  lead-curcumin ;  this  precipitate  is, 
after  washing,  suspended  in  water,  treated  with  sulphuretted 
hydrogen,  and  lead-sulphide  formed  is  extracted  with  boiling  alcohol. 
The  solution  thus  obtained,  yields  on  spontaneous  evaporation  the 
curcumin  crystals.  The  solutions  of  curcumin  show  the  phenomena 
of  fluorescence  in  yet  stronger  degree  than  the  ordinary  turmeric 
tinctare.  Curcumin  does  not  sublime;  it  begins  to  melt  at  165°  C, 
and  is  decomposed  at  higher  temperatures.  It  dissolves  to  a  great 
extent  in  alcohol  and  ether ;  but  its  characteristic  solvent  is,  as  above 
mentioned,  benzol.  It  dissolves  in  alkalies  with  light  reddish-brown 
colour,  and  is  precipitated  from  these  solutions  by  acids.  Analysis 
gave  figures  which  assign  to  it  the  formula  Cjo  Hjo  O3. 

On  Curcumin.  (Deuisch.  Chem.  Ges.  Ber.,  1870,  No.  11.)  M.  Iwanof, 
Gajcwsky,  has  investigated  turmeric;  and  states  that  sulphide 
of  carbon  takes  up  from  that  drug  an  oil  containing,  besides 
oxygen,  802  per  cent,  of  carbon,  and  10  per  cent,  of  hydrogen. 
This  oil  boils  at  from  240°  to  260°  C.  The  drug  having  been  next 
treated  with  ether,  yields  to  that  solvent  curcumin,  as  a  yellow- 
coloured  crystalline  body,  C4  H4  0,  fusing  at  172° ;  the  drug  contains, 
moreover,  another  pigment  and  an  alkaloid. 

Testing  Cochineal.  J.  M.  Merrick.  (Amcr.  Joum.  Pharm.^ 
xliii.,  2611) 

The  author  gives  the  following  outlines  of  tho  method  he  is  in 
the  habit  of  using  for  testing  samples  of  cochineal  to  ascertain  their 
comparative  colouring  powers.     While  it  is  a  much  closer  and  moro 
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accurate  method  than  that  which  is  based  npon  dyeing  strips  of 
mordanted  woollen  stnffs,  it  is  preferable  to  the  bleaching  with 
chloride  of  lime  method, — as  the  oxidizing  substance  used,  viz., 
potassic  permanganate,  does  not  precipitate  the  colouring  matter 
of  the  cochineal. 

I  grind  to  a  fine  powder,  the  samples  to  be  tested,  weigh  out  two 
or  two  and  one-half  grammes,  and  boil  this  amount  in  a  capacious 
narrow-necked  flask,  with  750  c.c.  of  water,  for  one  hour.  The 
liquid  is  immediately  filtered  through  dry  paper  filters,  and  tested 
when  cold.  To  test  it,  50  c.c.  are  measured  in  a  fla,sk  of  that  ca- 
pacity, and  poured  into  another  flask  of  about  200  c.c,  and  the  mea- 
suring vessel  rinsed  with  a  definite  quantity  of  water,  say  10-15  c.c. 

A  weak  solution  of  permanganate  is  then  run  in  from  a  burette 
with  a  glass  cock,  the  flask  being  shaken  well  after  the  addition  of 
every  10  c.c. 

So  much  permanganate  solution  is  added  that  the  cochineal  extract 
shall  be  changed  from  its  original  colour  to  a  pink  of  the  very  faintest 
shade,  almost  yellow,  in  fact,  but  never  reaching  a  full  yellow.  This 
pink  shade  should  be  persistent,  that  is,  it  should  not  turn  yellow 
after  standing  fifteen  minutes ;  and  after  a  little  practice,  it  will  be 
found  very  easy  to  obtain  the  tinge,  which  shows  that  the  colouring 
matter  is  almost  but  not  quite  destroyed. 

When  a  number  of  samples  are  to  be  compared,  I  arrange  an 
equal  number  of  200  c.c.  flasks  and  test-tubes  on  the  table,  a  tube 
standing  in  its  rack  in  front  of  each  flask.  Then  the  same  number 
of  c.c.  of  the  permanganate  solution  (which  should  be  at  least  so 
weak  that  bulk  for  bulk  of  this  and  the  cochineal  solution  wiU  be 
required)  is  run  into  each  flask,  taking  care  to  use  too  little  to  com- 
pletely destroy  the  colouring  matter  in  all.  The  flasks  are  well 
shaken  and  allowed  to  stand  for  ten  minutes. 

Part  of  the  contents  of  each  is  then  poured  into  the  corresponding 
test-tube,  and  a  glance  at  the  tubes  as  they  stand  side  by  side,  will 
show  which  is  the  least  afi'ected  by  the  bleaching  liquid.  This  sample 
having  been  selected  to  serve  as  a  standard,  the  contents  of  the  test- 
tube  are  returned  to  this  flask,  and  more  permanganate  solution  is 
cautiously  added,  until  a  very  faint  pink  tinge,  which  a  fraction  of 
a  c.c.  will  turn  to  a  full  yellow,  is  obtained. 

The  number  of  c.c.  used  having  been  noted,  a  fresh  trial  is  made, 
in  which  the  c.c.  required,  minus  one,  are  used,  the  flask  agitated, 
and  the  last  c.c.  or  part  of  it,  as  the  whole  may  not  be  necessary, 
added.  If  the  two  results  agree,  the  next  sample  is  treated  in  the 
same  way,  and  so  on  until  all  are  tested. 
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I  nsually  make  a  final  trial  by  measuring  the  50  c.c.  of  each, 
solution  into  its  flask,  running  the  permanganate  in  the  ascertained 
amount  into  each  as  quickly  as  possible,  letting  the  flasks  stand  ten 
minutes,  and  then  making  a  comparison  of  all  in  the  test-tubes. 

If  the  shades  are  not  exactly  alike,  a  pretty  good  guess  can  gene- 
rally be  made  of  the  fractions  of  c.c.  required,  which  should  be 
added,  the  contents  of  the  tubes  being  joined  to  that  in  the  flasks, 
and  a  second  or  a  third  comparison  thus  made. 

This  is  a  rather  long  description  of  what  in  practice  is  a  very 
simple  and  good  process,  the  three  principal  points  to  be  borne  in 
mind  being, — 

1.  To  use  a  weak  solution  of  permanganate. 

2.  To  have  a  very  faint  pink  colour  as  a  standard  of  comparison. 

3.  To  let  the  liquids  remain  after  agitation  together  10-15  minutes 
before  comparing  them. 

I  may  add,  that  it  is  very  remarkable  how  little  can  be  told  of  the 
value  of  a  sample  of  cochineal  by  a  mere  physical  examination,  and 
that  the  frequent  inconsistency  between  value  and  price  is  equally 
surprising.  I  have  known  samples  to  diSer  thirty  per  cent,  in 
colouring  power,  and  only  one  or  two  cents  per  pound  in  price. 

The  Poisonous  Principle  of  the  Coriaria  Ruscifolia.  W.  Skey. 
(Ghem.  News.  xxii.  314) .  The  Coriaria  ruscifolia  or  tutu  plant,  occurring 
in  N"ew  Zealand,  is  a  very  formidable  poison,  and  the  author  has  made 
some  experiments  with  a  view  of  isolating,  if  possible,  the  poisonous 
principle.  He  failed  to  detect  any  trace  of  an  alkaloid,  but  he 
found  existing  more  or  less  throughout  the  plant  a  peculiar  oil, 
which  he  extracted  from  the  seed  by  alcohol  and  ether.  Five 
minims  of  this  oil  administered  to  a  full  grown  cat  caused  severe 
symptoms  of  poisoning ;  and  the  author  has  no  hesitation  in  as- 
cribing the  injurious  properties  of  the  plant  to  this  substance. 

The  oil  is  somewhat  viscid  at  common  temperatures,  but  flowing 
freely  at  a  little  above  this ;  colour,  pale  green ;  reaction,  acid ; 
taste,  bland  ;  bums  away  readily  with  much  flame ;  scarcely  volatile 
without  decomposition;  soluble  in  ether,  alcohol,  chloroform,  and 
strong  acetic  acid;  insoluble  in  hydrochloric  or  nitric  acid,  also 
insoluble  in  water ;  does  not  dry  when  long  exposed  to  the  air.  It 
is  soluble  in  a  cold  alcoholic  solution  of  potash,  without  yielding 
a  precipitate  when  admixed  with  water. 

From  the  reaction  of  this  oil,  it  evidently  belongs  to  the  series 
of  non- drying  fixed  oils ;  in  its  solubility  in  alcohol  or  acetic  acid, 
it  bears  a  remarkable  resemblance  to  castor  oil,  the  only  other  fixed 
oil  which  he  finds  to  be  wholly  soluble  in  acetic  acid. 
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The  author  thinks  it  probable  that  several  plants  which  have 
hitherto  failed  to  yield  any  definite  principle  may  owe  their  active 
properties  to  an  oily  body. 

On  the  Determination  of  the  Melting  and  Solidifying  Points  of 
Fats.  Th.  Wimmel.  (Fogg.  Ann.,  cxlii.,  474,  and  Journ.  Chem. 
8oc.,  ix,,  477,  1871.)  The  author,  finding  his  method  and  those 
of  others  of  determining  melting  points  objected  to  by  Ruedorff*, 
on  the  ground  that  according  to  his  results,  the  point  of  melting 
would  not  be  the  same  as  the  point  of  solidifying,  makes  some 
remarks  on  the  fact  that  some  fats  may  be  made  to  solidify  at 
two  dijfferent  temperatures. 

When  fats  which  yield  glycerine  by  saponification  are  allowed 
to  cool  whilst  in  the  melted  state,  their  temperature,  after  first 
sinking,  becomes  constant  for  a  time,  and  then  exhibits  a  sudden 
rise.  This  occurs  at  a  definite  point  for  each  fat,  which  is,  there- 
fore, called  the  "  natural  "  point  of  solidification,  although  the  state 
of  the  fat  at  the  time  may  be  considered  as  abnormal  (Nebersch- 
melzung — superfusion  ?)  The  process  by  which  E-uedorff  has 
succeeded  in  raising  the  freezing  point  so  far  as  to  make  it  almost 
coincide  with  the  melting  point,  can  only  be  called  an  artificial 
one.  Other  fats  exhibit  only  one  point  of  solidification,  which 
coincides  with  the  melting  point. 

The  author  thinks  that  the  solidifying  point,  which,  he  calls 
the  natural  one,  though  it  is  different  from  the  melting  point, 
should  be  more  regarded  than  it  has  been  hitherto,  as  it  is  more 
constant,  and  allows  of  an  easier  determination  than  the  other. 

How  to  Detect  Adulterations  of  Oils.  (Grocer,  May  6,  1871.) 
The  following  instructions  for  the  detection  of  adulterated  linseed 
and  refined  rape  oils,  drawn  up  by  Messrs.  Blundell,  Spence  &  Co., 
may  prove  very  useful  to  many  of  our  readers  who  wish  to  possess 
either  article  perfectly  genuine. 

Resin  oil  is  exceediogly  heavy,  having  a  sp.  gr.  of  0'989  (the 
gravity  of  pure  linseed  oil  is  about  0*935) .  The  following  table 
shows  the  results  of  a  few  experiments  : — 

Specific  gravity. 

Pure  linseed  oil 0-935 

Linseed  oils  containing  5  per  cent,  resin  oil     .     0*935 

,,         ,,  ,,       10        „  „      ,,      .     0"94:3 

„       20        „  „      „      .     0-947 

Eesinoil 0'989 

If  the  sample  of  oil  is  below  '935,  the  presence  of  resin  oil  may 
fairly  be  suspected,  and   the  following   confirmatory   tests   should 
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be  applied : — Put  about  a  quarter  of  an  ounce  of  the  suspected 
sample  into  an  ounce  vial,  and  add  pure  linseed  oil  till  it  is  about 
three-quarters  full.  If  the  sample  under  examination  contain  resin 
oil,  the  pure  linseed  last  added  floats  on  the  top,  the  line  of  contact 
being  plainly  visible.  If  the  finger  be  now  placed  on  the  mouth 
of  the  bottle,  and  the  latter  inverted  two  or  three  times,  and  held  up 
to  the  light,  bright  wavy  streaks  will  be  observed,  caused  by 
the  slow  mixing  of  the  two  oils.  Even  5  per  cent,  of  resin  oil 
may  easily  be  detected  in  this  way.  Place  a  slab  of  clean  glass  on  a 
piece  of  white  paper ;  at  one  end  put  from  ten  to  twenty  drops  of  a 
known  sample  of  pure  linseed  oil,  at  the  other  an  equal  quantity 
of  that  suspected ;  to  each  add  one  drop  of  oil  of  vitriol.  On  the 
pure  linseed  oil  a  dark-brown  spot  slowly  forms ;  if  the  suspected 
sample  contain  resin  oil,  a  dark  reddish-brown  spot  quickly  forms, 
retaining  its  red  colour  for  a  long  time,  and  a  peculiar  scum  forms 
over  it.  Resin  oil  may  be  detected  in  boiled  linseed  oil  in  a  similar 
manner,  and  with  the  same  certainty,  the  reactions  being  more 
rapid.  A  sample  of  ^genuine  boiled  oil  must  be  used  for  the 
comparison.  The  resin  oil  used  in  adulterating  linseed  oil  is  half 
the  price  of  the  latter  ;  it  is  free  from  smell  even  when  heated ; 
it  has  a  peculiar  metallic  taste,  which  is  not  masked  by  the  linseed 
oil.  It  greatly  retards  the  drying  properties  of  linseed  oil,  causes  it 
to  remain  "  tacky  "  for  some  time,  and  prevents  it  ever  becoming 
"hard." 

To  Beted  the  Purified  Mineral  Oil  used  in  the  Adulteration  of 
Refined  Rape  {Colza)  Oil. — The  mineral  oil  is  rather  lighter  than 
rape  oil,  having  a  specific  gravity  of  0902  (the  gravity  of  refined 
rape  being  about  0'914).  When  mixed  with  rape  it  may  be 
detected  by  a  slight  but  peculiar  smell  on  gently  heating,  and 
by  a  slightly  disagreeable  taste.  It  imparts  the  opalescent  appear- 
ance peculiar  to  all  earth  and  mineral  oils.  Bright  wavy  streaks 
may  also  be  seen  when  an  adulterated  sample  is  mixed  with  a  pure 
sample,  as  described  above,  but  in  this  instance  the  pure  oil  should 
be  added  first.  Place  a  slab  of  clean  glass  on  a  piece  of  white  paper, 
and  on  one  end  put  from  ten  to  twenty  drops  of  a  known  sample 
of  refined  rape,  at  the  other  an  equal  quantity  of  that  suspected, 
to  each  add  one  drop  of  oil  of  vitriol.  On  the  pure  rape  a  pale 
yellow  spot  slowly  forms,  throwing  out  dirty  orange  streaks ; 
on  the  adulterated  sample  a  reddish-brown  spot  quickly  forms. 
Mineral  oil  interferes  greatly  with  the  burning  of  refined  rape, 
causing  smoke  and  great  deposit  on  the  wick. 

Assay  of  Soaps.    M.  F.  Schulze.      (Joum,  do  Pharm.  d'Anvers^ 
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1871,  180.)  The  author's  process  is  the  reverse  of  Clark's  soap 
test  for  the  hardness  of  waters.  He  dissolves  five  grammes  of 
soap  in  boiling  water,  and  dilutes  the  solution  to  a  given  volume  ; 
100  CO.  for  soft  soaps,  200  c.c.  for  hard  soaps.  This  solution  is 
introduced  into  a  graduated  burette,  and  added  drop  bj  drop  to 
20  c.c.  of  pure  water,  mixed  with  3  c.c.  of  a  calcic  solution  con- 
taining 1*6  grammes  of  lime  per  litre,  until  bj  agitation  a  froth 
is  obtained  which  will  stand  for  five  minutes.  The  quality  of  the 
soap  is  in  inverse  proportion  to  the  quantity  required  to  produce 
this  efiect,  and  is  best  expressed  by  comparison  to  some  typical  soap. 

Preparation  of  Pure  White  Gutta  Percha.  (Joum.  Ajjp.  Chem.^ 
July,  1870.)  This  substance  is  now  much  used  in  dentistry,  and 
for  other  purposes,  and  as  different  qualities,  some  of  them  very 
inferior,  are  in  the  market,  some  of  our  professional  readers  may 
thank  us  for  the  details  of  a  simple  process  for  manufacturing  it. 
Four  ounces  of  the  purest  gutta  percha  that  can  be  selected  are 
to  be  digested  for  several  days  with  five  pounds  of  methyl-chloro- 
form until  a  solution  is  obtained  thin  enough  to  pass  through 
filtering  paper,  care  being  taken  during  the  operation  to  prevent 
any  loss  of  the  chloroform  by  using  the  apparatus  constructed  for 
that  purpose.  The  solution  is  then  to  be  filtered  (an  additional 
pound  of  chloroform  will  facilitate  this),  and  should  then  be  clear 
and  nearly  colourless.  Alcohol  is  now  to  be  added  in  sufficient 
quantity  to  precipitate  the  gutta  percha  in  a  voluminous  white 
mass,  which  then  is  to  be  washed  with  alcohol,  pressed  in  a  cloth, 
and  dried  in  the  air.  It  must  finally  be  boiled  in  water  in  a 
porcelain  vessel  for  half  an  hour,  and  while  still  hot  rolled  into 
sticks.  The  chloroform  can  be  separated  from  the  alcohol  by 
adding  water,  and  the  alcohol  recovered  by  distillation. 

HsBmatosine,  a  new  Medicine.  (Pharm.  Centralhalle,  1871, 
p.  187.)  Prof.  Fabourin  of  Lyons  proposes  heematosine,  the 
colouring  matter  of  blood,  for  a  new  medicine,  since  it  contains 
about  1 0  per  cent,  of  iron.  It  is  prepared  in  the  following  manner  : 
— The  blood  is  solidified  with  some  indifferent  salt  into  a  cake,  the 
latter  broken  into  pieces  and  extracted  with  alcohol,  to  which  two  or 
three  per  cent,  of  an  acid  has  been  added.  The  alcoholic  solution 
deposits  on  neutralisation  the  hsematosine  in  impure  state ;  col- 
lecting the  precipitate  on  a  filter,  washing  it  with  water,  then 
with  alcohol,  finally  with  ether,  pure  hasmatosine  is  obtained.  Dried, 
it  is  a  brown  powder  of  metallic  lustre,  without  odour  and  taste, 
insoluble  in  water,  alcohol,  and  ether,  but  soluble  in  the  latter 
two  in  the  presence    of  a  little  acid  or  alkali.     It  may  be  taken 
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in  the  form  of  powder,  pills,  syrup,  etc.,  or  simply  mixed  into 
chocolate,  sonp,  etc.  It  is  easily  assimilated,  not  producing  any 
disorders  in  the  digestion,  thus  possessing  some  advantage  over 
other  iron  preparations. 

Note  on  the  Constitution  of  Alhumen.  J.  Alfred  Wanklyn. 
(Pharm.  Joicrn.,  Srd  series,  i..  263).  M.  Bechamp  has  recently  repeated 
his  statement  that  nrea  is  obtainable  from  albumen  by  means  of 
permanganate  of  potash,  and  has  published  details  which  seem 
to  leave  little  donbt  on  the  subject.  The  fact  that  urea  is  itself 
oxidisable  by  permanganate  of  potash  will  go  a  long  way  towards 
explaining  the  failures  experienced  by  other  chemists  in  their 
attempts  to  get  it  from  albumen. 

Some  results  obtained  by  Chapman,  Smith,  and  myself,  in  the 
course  of  investigations  undertaken  for  the  purpose  of  establishing 
the  ammonia  method  of  water-analysis,  would  seem  to  indicate 
that  nrea  exists  ready  formed  in  albumen ;  or  rather  that  albumen 
is,  like  creatine,  a  compound  wherein  urea  and  something  else 
are  joined  together,  with  loss  of  the  elements  of  water. 

When  albumen  is  mixed  with  aqueous  solution  of  caustic  potash, 
and  then  dried-up  in  the  oil-bath,  it  yields  one-third  of  its  nitrogen 
in  the  form  of  ammonia,  the  remaining  two-thirds  being  obtainable 
as  ammonia  on  boiling  the  dried-up  mass  with  a  solution  of  per- 
manganate of  potash.  But,  if  the  preliminary  evaporation  to  dryness 
with  caustic  potash  be  omitted,  the  action  of  strongly  alkaline 
permanganate  of  potash  converts  only  two-thirds  of  the  total  nitrogen 
of  albumen  into  ammonia. 

Now,  a  caustic  alkali  converts  urea  into  carbonic  acid  and 
ammonia ;  but  permanganate  of  potash  oxidises  it,  so  as  to  yield  no 
ammonia,  the  nitrogen  in  this  case  making  its  appearance  either 
in  the  state  of  gas  or  as  nitric  acid. 

So  likewise  in  the  case  of  creatine,  one-third  of  its  nitrogen  is 
evolved  as  ammonia  when  permanganate  of  potash  is  employed,  and 
in  creatine  one- third  of  the  nitrogen  is  present  in  a  form  other  than 
urea,  while  two-thirds  of  it  exists  as  urea. 

It  would,  therefore,  appear  that  one-third  of  the  nitrogen  in 
albumen  exists  in  the  state  of  urea,  while  the  remainder  is  in  some 
otlier  Ktat(5  of  combination. 

A  Confirmatory  Test  for  Albumen  in  the  Urine.  M.  Ludovio 
Bon  land.  (Joum.de  Pharm.y  4th  series,  xii.,  293.)  When  urine  pfives, 
by  heat  and  by  nitric  acid,  a  precipitate  insoluble  in  thia  acid,  there 
is  evidence  that  it  contains  albumen.  The  author  recommends  the 
following  confirmatory  test  to  be  applied  in  such  coses.     The  preci- 
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pitate  is  collected,  well  washed,  and  dissolved  in  a  little  potash.  To 
this  solution  is  added  one  or  two  drops  of  Barreswill's  solntion 
(cupro-potassic  tartrate);  a  fine,  rich  violet  colour  is  obtained,  espe- 
cially if  the  albuminons  solution  is  somewhat  concentrated.  In  this 
case  it  is  not  even  necessary  to  apply  heat  to  obtain  the  reaction, 
which,  however,  is  required  if  the  liquid  only  contains  little  albu- 
men.    The  author  states  that  this  reaction  is  very  characteristic. 

Preparation  of  Uric  Acid.  By  Mr.  Wolcott  Gibbs.  Guano, 
which  is  the  most  abundant  source  of  uric  acid,  cannot  well  be  em- 
ployed for  the  preparation  of  this  acid,  on  account  of  the  extreme 
difficulty  there  is  of  procuring  a  pure  and  colourless  product.  The 
author  obtained,  with  the  impure  and  highly-coloured  uric  acid  of 
guano,  a  pure  uric  acid  by  dissolving  it  in  caustic  potash,  adding 
5  per  cent,  of  bichromate  of  potash,  boiling  for  some  moments  and 
filtering,  after  having  added  water,  and  shaken  it  with  animal  char- 
coal. It  suffices  to  add  chlorhydric  acid  to  the  alkaline  solution  to 
obtain  uric  acid  very  slightly  coloured,  and  which  a  prolonged 
ebullition  with  chlorhydric  acid  renders  entirely  colourless. 

An  Improved  Method  of  Obtaining  Glycocholic  Acid.  E.  V. 
Gorup  Bezanez.  (Ann.  Chem.  Pharm.,  clvii.,  286,  287,  and 
Journ.  Chem.  Soc,  ix.,  382,  1871.)  The  author  finds  that  the  fol- 
lowing method  of  obtaining  glycocholic  acid  is  easier  and  more 
certain,  and  yields  a  larger  amount  of  acid  than  those  of  Strecker  or 
Hoppe-Seyler. 

Ox-gall  is  taken  from  the  bladder,  evaporated  nearly  to  dryness  in 
a  water-bath,  and  the  residue  is  exhausted  with  alcohol  of  90  per 
cent.  The  alcohol  is  evaporated  or  distilled  ofi";  the  residue,  diluted 
if  necessary  with  water,  is  treated  with  milk  of  lime,  and  gently 
warmed  ;  whereupon  the  greater  part  of  the  colouring  matter  is 
carried  down  with  the  lime,  and  the  liquid  is  filtered,  and  allowed 
to  cool. 

The  filtrate,  generally  of  a  slight  wine-yellow  colour,  is  then 
treated  with  dilute  sulphuric  acid  (avoiding  excess)  till  a  permanent 
turbidity  is  produced,  and  allowed  to  stand.  In  a  few  hours  the 
whole  fluid  becomes  a  mass  of  crystals  of  glycocholic  acid. 

This  is  thrown  on  a  filter  (it  is  best  filtered  by  using  a  water  air- 
pump),  washed  with  cold  water,  and  pressed,  first  between  blotting- 
paper,  and  then  in  a  wooden  screw-press.  The  acid  is  then  generally 
colourless.  It  may  be  further  purified  by  again  dissolving  it  in  a 
large  amount  of  lime-water,  and  adding  dilute  sulphuric  acid  till 
a  permanent  turbidity  is  produced,  when  perfectly  pure  glycocholic 
acid  separates  in  fine  needles  of  dazzling  whiteness. 
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Hoppe-Seyler  allows  the  alcoholic  solution  of  the  acid  to  evaporate 
at  ordinary  temperatures,  and  the  acid  to  recrystallise  from  this  in 
order  to  purify  it. 

Gorup-Bezanez,  like  Strecker,  could  never  obtain  crystals  in  this 
way,  but  always  got  a  resinous  mass.  By  his  own  method  it  some- 
times happens  that,  several  hours  after,  a  permanent  turbidity  has 
been  produced  in  the  filtrate  from  the  lime  precipitate  by  dilute 
sulphuric  acid,  a  thickish  oily  mass  is  found  at  the  bottom  of  the 
vessel,  while  the  liquid  above  becomes  gradually  clear.  After  a  few 
days  or  weeks,  this  mass  becomes  converted  into  crystals  of  glyco- 
cholic  acid.  What  conditions  occasion  this  anomaly  he  was  unable 
to  discover. 

Glycerine  Extracts  of  Pepsine  and  other  Ferments.  Mr.  M.  Foster 
reports,  in  Nature  (iii.,  168.),  the  result  of  a  repetition  of  some  experi- 
ments, published  a  short  time  ago  by  Yon  Wittich,  in  Ffliiger's 
Archiv,  upon  the  isolation  of  pepsine,  and  other  so-called  ferments, 
by  means  of  concentrated  glycerine. 

After  washing  the  mucous  membrane  of  a  pig's  stomach,  it  was 
freed  as  much  as  possible  from  water,  minced,  bruised,  and  covered 
with  pure  glycerine.  Having  stood  twenty-four  hours,  a  few  drops 
of  the  glycerine,  diluted  with  acidulated  water,  digested  fibrin 
rapidly.  This  process  was  repeated  four  times,  each  resulting  ex- 
tract manifesting  strong  peptic  powers.  Treated,  after  filtration, 
with  an  excess  of  alcohol,  these  extracts  gave  a  slight  precipitate, 
which,  separated  by  filtration  and  redissolved  in  acidulated  water, 
was  strongly  peptic. 

Salivary  gland  and  pancreas  yielded  to  glycerine  a  starch-convert- 
ing ferment,  and  a  *'  laden  "  pancreas  gave  a  ferment  digesting 
fibrin  in  an  alkaline  medium.  Ungerminated  barley  gave  up  a 
non-proteid  diastase  ;  almonds,  a  ferment  acting  on  amygdalin. 

The  author  thinks  that  glycerine  offers  advantages  in  the  investi- 
gation of  this  subject  not  presented  by  any  other  medium,  as  the 
extracts  remain  unchanged  for  a  long  time,  while  the  tissues,  being 
little  altered  after  exhaustion  of  their  ferment  by  repeated  treatment 
with  glycerine,  may  bo  examined  under  conditions  hitherto  impos- 
sible. He  claims  that  these  results  are  also  of  practical  value  in  the 
preparation  of  the  so-called  pepsin  for  medical  purposes;  as  by 
glycerine  a  paro  palatable  peptio  liquid,  apparently  keeping  any 
length  of  time,  and  certain  in  ita  action,  can  easily  bo  obtained. 

Glycerine  Solntioni  of  Pepsin  and  other  Substanoes.  L.  S. 
Bcalc.  (Nahire,in.  207.)  Dr.  Lionel  S.  Bcalo  writes  as  follows 
regarding  the  foregoing :-~ 
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In  Nature  of  December  29th,  Professor  M.  Foster  calls  attention 
to  the  method  of  making  glycerine  extract  of  pepsin  pursued  by 
Von  Wittich,  and  remarks,  with  reason,  that  the  means  hitherto 
adopted  for  preparing  pepsin  for  medical  purposes  are  clumsy  and 
inefficient.  There  is,  however,  one  exception,  a  mode  of  preparation 
which  has  long  been  in  use,  and  which  is  by  no  means  inefficient. 
This  will  be  found  to  possess  some  practical  advantages  over  the 
process  of  extracting  the  fresh  mucous  membrane  with  glycerine, 
while  from  it  the  glycerine  solution  can  be  prepared  quite  as  pure 
and  clear,  and  as  strong  as  by  maceration. 

As  long  ago  as  1858  {Archives  of  Medicine,  vol.  i.,  pp.  269-316) 
I  described  a  method  of  obtaining  the  active  digestive  material  from 
the  pig's  stomach,  which  answers  perfectly,  and  has  been  employed 
in  practice  ever  since.  It  simply  consists  in  quickly  drying  the 
mucus  expressed  from  the  stomach  glands  upon  glass  plates.  The 
dried  mucus  is  then  powdered,  and  kept  in  stoppered  bottles.  It 
retains  its  properties  for  years.  Eight- tenths  of  a  grain  will  dissolve 
one  hundred  grains  of  coagulated  white  of  egg. 

Now,  from  this  powder  is  easily  prepared,  by  solution  in  distilled 
water,  a  perfectly  clear  and  colourless  digestive  fluid  of  great  ac- 
tivity, which  can  he  readily  filtered. 

Some  years  ago  I  found  great  advantage  from  subjecting  tissues 
to  the  action  of  a  very  small  quantity  of  this  solution  in  glycerine, 
and  keeping  the  whole  at  the  temperature  of  100°  for  some  hours. 
By  this  process  the  elements  of  the  tissue  were  softened,  and  could 
be  dissected  from  one  another  readily  for  examination  under  the 
highest  magnifying  powers. 

No  doubt  there  is  much  to  be  learnt  concerning  the  nature  of  the 
action  of  such  substances  upon  tissues  by  the  use  of  glycerine  solu- 
tions. For  microscopical  work  glycerine  is  of  more  use  than  any 
other  medium.  Not  only  may  various  substances  be  removed  from 
tissues,  but  others  may  be  introduced,  and  the  tissue  subjected  to 
the  action  of  various  reagents  without  destroying  it.  In  fact,  the 
action  may  be  regulated  with  the  greatest  nicety.  Nearly  all  the 
tests  required  in  microscopical  examination  may  be  dissolved  in 
glycerine  ("How  to  Work  with  the  Microscope,"  p.  297,  1867),  and 
tissues  of  the  most  delicate  character  may  be  preserved  in  it,  and 
will  retain  their  microscopic  character  for  years,  if  care  he  tahen  to 
ohtain  the  hest  and  strongest  glycerine.. 

Liquid  Pepsin  and  Sacchar at ed  Pepsin.  G.  Sch offer.  (Amer. 
Journ.  Phar^n.,  xliii.,  3.)  In  the  Amer.  Journ.  of  Pharmacy  for 
March,  1870  (xlii.  98),  the  author  published  a  paper,  in  which  he 
gave  the  following  process  for  preparing  a  liquid  pepsin  : — 
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Six  pounds  of  the  mucous  membrane  of  hog's  stomach  are  mace- 
rated in  a  mixture  of — 

4  pounds  of  glycerine, 

4  pints  of  water, 

6  ounces  of  pure  hydrochloric  acid, 

for  thirty-six  hours  ;  after  which  the  mass  is  put  on  a  strainer,  and 
when  the  liquid  has  drained,  the  membrane  is  macerated  again  with 
three  pints  of  water  for  two  or  three  hours,  then  strained,  and  this 
proceeding  repeated  with  smaller  quanties  of  water  until  ten  pints 
of  liquid  are  obtained. 

The  resulting  liquid  will  be  found  mucilaginous,  very  turbid,  and 
of  a  strong  disagreeable  odour.  After  standing  a  few  days,  how- 
ever, the  Hquid  becomes  limpid,  a  precipitate  of  mucus  forms,  and, 
by  filtration,  a  clear,  light  straw-coloured  liquid  is  obtained,  possess- 
ing a  faint  and  disagreeable  odour.  Liquid  pepsin,  properly  pre- 
pared according  to  the  above  formula,  is  of  such  a  strength,  that  one 
fluid  ounce  is  capable  of  dissolving  one  and  a  half  drachms  of  coagu- 
lated albumen. 

In  a  subsequent  communication  to  the  same  journal  (xliii.,  3.) 
the  author  states  that  he  had  found  the  foregoing  solution 
apt  to  become  mouldy  during  the  summer  weather.  He  therefore 
thinks  it  expedient  to  increase  the  quantity  of  glycerine,  so  that  it 
shall  form  50  per  cent,  of  the  preparation,  without  changing  the 
proportion  of  mucous  membrane  or  hydrochloric  acid. 

In  the  latter  paper  the  author  also  gives  a  process,  for  preparing 
a  dry  pepsin,  which,  while  available  for  dispensing  in  the  form  of 
powder,  would  serve  for  the  preparation  of  a  solution. 

After  having  precipitated  the  pepsin,  and  freed  it  of  water  as 
much  as  possible  by  means  of  a  press,  it  is  mixed  in  the  damp  state 
with  a  weighed  portion  of  sugar  of  milk,  and  rubbed  in  a  mortar 
until  it  has  become  dry.  By  weighing  the  mixture  again,  the  quan- 
tity of  exsiccated  pepsin  is  ascertained,  and  sufficient  milk  sugar  is 
added  to  reduce  it  to  such  a  strength  that  one  grain  of  the  saccha- 
rated  pepsin  shall  dissolve  12  grains  of  coagulated  albumen.  One 
grain  is  then  equal  to  one  teaspoonful  of  the  author's  liquid  pepsin, 
which  is  the  dose  usually  given.  To  prepare  liquid  pepsin  from 
this  dry,  saccharated  pepsin,  the  author  uses  the  following  for> 
mula  :— 

Bacoh.  pepBin CI  Rraini. 

Water 6  fl.  085. 

Hjdroohlorio  acid 1  fl.  draohm. 
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Shake  in  a  bottle  until  the  milk  sugar,  and  pepsin  are  completely 
dissolved  ;  then  add  glycerine  3  fl.  oz.,  and  filter.  A  colourless 
liquid  is  formed,  of  which  1  fl.  dr.  dissolves  1^  drachms  of  coagu- 
lated albumen. 

In  both  these  papers  the  author  quotes  a  number  of  experiments 
on  the  comparative  power  of  the  different  pepsins  of  commerce ;  and 
he  also  shows  that  wine  of  pepsin  never  does,  and,  in  fact,  cannot, 
possess  any  digestive  power,  owing  to  the  quantity  of  alcohol 
present  in  the  wine  employed. 

A  Combined  Solution  of  Pepsin  and  Pancreatin.  R.  J. 
Kinkead.  {Lancet,  1870,  ii.,  &Q7 .)  In  the  "Year  Book  of 
Pharmacy,"  vol.  i.  (1870),  an  abstract  of  a  paper  by  Mr.  E.  Long, 
was  given  in  which  the  author  described  a  glycerine  solution  of 
pepsin.  Dr.  Kinkead '  now  refers  in  satisfactory  terms  to  the  trials 
he  has  made  of  this  preparation.  He  also  states  that  at  his  sugges- 
tion, Mr.  Long  has  prepared  a  combined  solution  of  pepsin  and  of 
pancreatin  obtained  directly  from  the  fresh  pancreas  of  the  calf. 

The  result  has  been  very  successful;  for  while  meat,  beef  and 
mutton,  digested  in  pepsin  alone,  was  found  to  be  entirely  dissolved 
with  the  exception  of  the  fat,  which  floated  as  a  film  on  the  surfac^e, 
this  film  was  entirely  emulsified  when  a  proper  quantity  of  pancrea- 
tin was  added,  and  the  usual  conditions  as  to  temperature,  etc., 
attended  to.  An  ounce  of  meat  (fat  and  lean  about  equal  parts) 
with  an  ounce  and  a  half  of  water,  15  minims  of  hydrochloric  acid, 
and  a  drachm  of  the  combined  solution,  after  digestion  at  100°  for 
four  hours,  was  converted  into  a  homogeneous  pulp,  and  when 
diluted  with  a  little  water  presented  quite  a  chylous  appearance. 

Lime  Juice  and  Pepsin.  A.  Farr.  {Med.  Times  and  Gazette, 
1871.  i.,  302.)  Besides  pepsin  and  pancreatin,  now  much 
used  as  aids  to  digestion,  there  are  certain  food  solvents  equally 
worthy  of  attention,  which  have  hitherto  been  somewhat  neglected. 
The  gastric  juice,  besides  certain  saline  matters,  contains  a  free  acid 
and  the  organic  substance  called  pepsin,  both  of  which  are  secreted 
by  a  healthy  stomach  during  a  meal,  and  are  essentially  necessary 
for  its  digestion.  While  pepsin  always  constitutes  the  fermentive 
principle,  the  acid  of  the  gastric  fluid  varies, — hydrochloric,  phos- 
phoric, lactic,  and  acetic  acids  having  been  found  therein.  The 
gastric  juice  is  in  itself  antiseptic,  and  this  antiseptic  virtue  appears 
to  depend  greatly  upon  the  acid  portion.  A  few  grains  of  pepsin 
moistened  with  water  and  submitted  to  a  temperature  of  100^,  will 
in  a  short  time  ferment  and  emit  a  strong,  almost  urinous,  odour. 
But  if  a  few  drops  of  hydrochloric,  phosphoric,  or  acetic  acid  be 
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previously  added,  no  such  smell  will  be  perceived.  The  solvent 
effect  of  certain  acids  upon  albuminoids  may  be  shown  by  coarsely 
bruising  a  small  portion  of  meat,  and  adding  sufficient  water  to  cover 
it,  acidulated  with  either  of  the  above-mentioned  acids, — hydro- 
chloric acid  especially.  If  the  mixture  be  then  digested  at  the  heat 
of  the  stomach  for  three  or  four  hours,  it  will  be  found  that  although 
not  reduced  to  such  a  homogeneous  mass  as  it  would  have  been  by 
pepsin  a  porci,  nevertheless  the  solvent  action  of  the  acid  is  manifest. 

In  order  to  test  the  comparative  digestive  powers  of  hydro- 
chloric acid  and  pepsin,  Eberle  suspended  a  solid  piece  of  meat  in 
a  solution  of  each.  He  found  that,  in  a  few  hours,  the  piece  of 
meat  in  the  pepsin  solution  had  wholly  disappeared,  but  the  piece 
in  the  acid  solution  remained.  Although  this  experiment  proves 
that  pepsin  constitutes  the  digestive  principle  of  the  gastric  juice, 
it  does  not  prove  that  the  acid  is  not  a  food  solvent.  Pepsin  dis- 
solves by  virtue  of  its  fermentive  action.  There  is  evidently  an 
attracting  affinity  between  the  ferment  and  the  albuminoid  re- 
sembling chemical  affinity,  inasmuch  as  a  new  compound  is  the 
result.  The  acid,  possessing  no  such  affinity,  acting  on  such  a 
complex  texture  as  a  piece  of  meat,  and  that  in  a  state  of  rest, 
could  not  be  expected  more  than  partially  to  exert  its  solvent  action 
under  circumstances  so  unfavourable  to  its  action.  But  if  the 
changes  that  food  undergoes  previous  to  and  on  entering  the 
stomach,  by  mastication  and  by  the  powerful  muscular  action  of 
the  stomach,  be  taken  into  consideration,  it  will  be  readily  per- 
ceived that  it  is  here  that  the  acid  of  the  gastric  juice,  if  it  act  at 
all  as  a  food  solvent,  would  be  found  to  exercise  its  power.  This 
may  explain  the  modus  operandi  of  lime-juice  and  other  acids  in 
curing  or  preventing  scurvy.  All  the  acids  that  have  been  dis- 
covered in  the  gastric  juice  are,  without  exception,  antiscorbutics. 

Dr.  Farr  considers  that  indigestion  also  may  arise  almost  or  quite 
as  frequently  from  a  want  of  acid  as  from  a  deficiency  of  pepsine 
in  the  gastric  juice.  He  has  noticed  many  times  that  where  pepsine 
alone  has  failed  to  relieve  dyspepsia,  the  exhibition  of  one  of  the 
non-astringent  acids  has  been  successful.  Believing  that  the  pro- 
phylactic virtue  of  lime-juice  and  other  acids  depended  upon  their 
direct  action  as  food  solvents,  it  occnrred  to  him  that  an  czcelleiit 
artificial  gastric  juice  might  be  made  by  allowing  lime-juice  to  re- 
present the  acid  portion.  Accordingly  ho  had  a  mixture  of  lime- 
juice  and  pepsine  prepared,  which  ho  reports  that  he  and  many  of 
his  medical  friends  have  nsed  successfully  in  cases  of  dyspepsia. 
He  says  that  lime-juice  with  either  pepsine  or  pancreatine  makes  a 
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very  elegant  preparation,  is  very  convenient  for  prescribing,  and 
may  be  made  to  keep  almost  any  length  of  time  without  de- 
terioration. 

Comparative  Value  of  the  Pepsins  of  Commerce.  R.  Y.  Tuson. 
{Lancet,  1870.  ii.,  212.)  In  this  article  the  author  gives  the 
details  of  some  carefully  conducted  and  valuable  experiments  on  the 
relative  digestive  power  of  the  diflferent  pepsins  of  commerce.  The 
results  indicate  that  some  of  the  pepsin  sold  is  almost  worthless, 
and  that,  as  regards  other  samples,  a  wide  difference  exists  in  their 
digestive  energy. 

Pepsin.  G.  A.  Zwick.  (Amer.  Journ.  of  Pharm.,  xliii.,  261.)  In 
this  paper  the  author  communicates  the  result  of  some  experiments 
undertaken  with  a  view  of  finding  a  good  formula  for  the  prepara- 
tion of  pepsin,  suitable  for  adoption  in  the  next  edition  of  the  U.  S. 
Pharmacopoeia. 

1st.  A  fresh  stomach  of  a  pig  was  emptied,  and  the  slimy  mucous 
substance  scraped  .off,  spread  upon  a  glass  plate,  and  dried. 

2nd.  The  mucous  membrane  (scraped  off  as  above)  was  dissected 
from  the  body  of  the  stomach,  cut  up  into  moderately  fine  pieces. 
This  weighed  8  oz. ;  it  was  digested  with  gviij  pure  glycerine 
(acidulated  with  3ij  muriatic  acid)  for  twelve  hours,  expressed, 
and  more  glycerine  added,  till  gviij  were  again  obtained.  This  fluid 
was  set  aside  and  separated  after  a  few  days  ;  the  clear  was  poured  off 
and  filtered,  warming  it  a  little  to  facilitate  filtration. 

3rd.  Another  pig's  stomach  was  cleanly  washed  and  wiped, 
macerated  with  water  (acidulated  with  hydrochloric  acid)  for  twelve 
hours,  this  water  poured  off,  and  more  added,  washing  and  rubbing 
the  membrane  well.  All  these  washings  and  the  first  infusion  of 
twelve  hours,  making  24  ounces,  were  filtered,  precipitated  with 
acetate  of  lead,  and  treated  with  sulphuretted  hydrogen,  being  the 
process  mentioned  in  the  U.  S.  Dispensatory,  but  the  hquid  pepsin 
was  evaporated  to  gviij  only,  not  to  dryness. 

To  compare  these  preparations  they  were  tried  with  coagulated 
albumen. 

No.  1.  Six- tenths  (3%)  of  a  grain  of  the  dry  mucus  dissolved  12 
grains  albumen. 

No.  2.  One  fluid  drachm  of  glycerine  preparation  dissolved  12 
grains  of  albumen. 

No.  3.  Five  fluid  drachms  (3V.)  of  the  watery  solution  dissolved  12 
grains  of  albumen. 

The  above  result,  however,  does  not  represent  the  utmost  solving 
power,  excepting  of  No.  1.     Nos.  2  and  3  suffered  losses  of  pepsin. 
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No.  li  lost  pepsin  on  account  of  being  digested  and  warmed  while 
still  in  contact  with  the  mucous  membrane,  evidenced  by  the  fact 
that  tlie  mass  became  quite  soft  and  pnlpy.  The  process  should  be 
carried  on  cold.  No.  3  lost  some  of  the  precipitate  during  washing. 
This  process  is  not  practicable  in  warm  weather,  as  the  liquors 
decompose  rapidly. 

The  author,  summing  up  his  experience,  takes  No.  2  as  the  process 
furnishing  the  most  permanent  preparation,  being  agreeable  both  to 
the  eye  and  the  palate  of  the  patient.  It  has  a  bright,  clear  straw- 
colour^  an  agreeable  bland  taste,  and  could  be  made  double  the 
above  strength.  It  is  not  subject  to  the  changes  and  other  objections 
of  the  powders,  is  ready  when  it  passes  out  of  the  hands  of  the 
apothecary,  without  farther  mixing,  and  not  objectionable  in  taste 
to  the  most  fastidious. 

Experiments  on  Digestion.  (Lancet,  1870.  ii.,  480).  The  chemical 
and  physiological  conditions  present  in  the  alimentaiy  canal  are  so 
<.'omplex  in  their  nature,  that  every  pains-taking  inquirer,  notwith- 
standing the  frequency  with  which  the  ground  has  been  turned, 
seems  to  make  fresh  discoveries,  or  at  least  to  open  up  new  paths  of 
research.  The  most  recent  investigations  that  have  been  made  are 
those  of  Dr.  Paschutin,  who  has  had  the  resources  of  the  excellent 
laboratory  of  Professor  Setschenow,  of  St.  Petersburg,  at  his  dis- 
posal. His  researches  have  chiefly  been  directed  to  the  determination 
of  the  digestive  powers  of  infusions  of  the  mucous  membrane  of 
rlio  intestine  for  albuminous  compounds,  and  on  the  nature  of  the 
(brment  converting  starch  and  cane-sugar  into  grape-sugar.  Ho 
states  that  aqueous  infusions  of  the  mucous  membrane  of  the  small 
or  large  intestine  of  the  dog,  when  maintained  at  a  temperature 
of  about  100"  F.,  undergo  self-digestion,  and  in  the  course  of  three 
<jr  four  hours  throw  down  voluminous  precipitates  of  albumen,  that 
undergo  no  farther  change  till  patrefaction  sets  in,  the  liquid  at  the 
same  time  altering  its  reaction  from  alkaline  to  acid,  and  the 
material,  whatever  it  may  be,  that  is  able  to  reduce  oxide  of  copper, 
and  which  is  always  present  in  the  fresh  infusion,  disappearing. 
The  infasion  of  the  mucous  membrane  appears  to  have  7/0  power  of 
<;onvorting  albuminous  compounds  into  peptones,  and  only  a  slight 
power  of  emulsifying  fats.  He  also  found  that  the  secretion  of  the 
.small  intestine  obtained  by  Thiry's  method  was  equally  inoperative 
as  regards  alba  men  and  fats.  Tlie  infusion  of  the  mucous  membrane 
of  the  small  intestine,  however,  can  convert  starch  into  sngar.  It  is 
carious  to  notice  that  this  power  is  possessed  also  by  the  mucons 
iricmbrane  of  the  trachea,  urinary  bladder,  and,  though  to  a  less 
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marked  extent,  by  that  of  the  gall-bladder,  caecum,  large  intestine, 
stomach,  and  rectum.  None  of  these,  however,  can,  like  the 
infusion  of  the  mucous  membrane  of  the  small  intestine,  convert 
cane-sugar  into  grape-sugar.  This  last  power  he  has  found  to  be 
possessed  by  the  dog,  pig,  rat,  mouse,  and  rabbit,  but  not  by  the 
membranes  of  the  sheep  and  cow. 

Further  investigations  enabled  him  to  demonstrate  that  the  infu- 
sions of  those  membranes  that  can  convert  starch  into  sugar  and  cane- 
sugar  into  grape,  contain  two  distinct  ferments,  the  mode  of  separation 
of  which  would  be  too  long  to  insert  here.  The  infusion  of  the 
muscular  layers  of  the  small  intestine  furnishes  the  chief  part  of  the 
ferment  capable  of  converting  starch  into  sugar.  A  temperature 
exceeding  140°  F.  seriously  interferes  with  the  action  of  the  ferments. 
With  regard  to  the  saliva,  he  found  that  the  temperature  at  which 
its  peculiar  ferment,  when  diluted  with  ten  or  twelve  pai*ts  of  water, 
acts  upon  cooked  starch  most  intensely  is  from  100°  to  106°  F.  It 
is  more  difficult  to  determine  the  temperature  at  which  saliva  exer- 
cises its  greatest  activity  on  the  uncooked  starch,  but  it  is  certainly 
higher  than  the  latter  degree.  When  the  ferment  is  weak  it  is 
probably  about  144°  F. ;  when  concentrated,  about  149°  F.  Dr. 
Paschutin  shows  that  the  admission  of  air  at  ordinary  temperatures 
to  starch  paste  speedily  causes  the  formation  of  a  material  that  is 
capable  of  acting  as  a  ferment,  and  is  capable  of  reducing  oxide  of 
copper.  Such  modified  starch-paste  can  act  as  a  ferment  to  fresh 
paste,  but  the  power  is  destroyed  by  boiling. 

Parchment  Paper  as  a  Filtering  Medium.  Charles  R.  C. 
Tichborne,  F.C.S.  (Pharm.  Journ.,  3rd  series,  i.,  881),  The  Bunsen 
filter  is  now  well  known  and  familiar  to  most  manipulators.  It 
merely  consists  of  a  funnel  and  filter  connected  with  an  air-tight 
vessel,  in  the  interior  of  which  a  partial  vacuum  can  be  produced, 
either  by  a  Sprengel  or  ordinary  air-pump ;  in  fact,  by  any  contri- 
vance by  which  a  downward  pressure  of  some  considerable  power  is 
exerted  upon  the  fluid  washing  some  precipitate,  or  upon  a  liquid  it 
is  desirable  to  filter  quickly. 

To  give  us  the  opportunity  of  doing  this  properly,  it  is  necessary 
to  have  a  nicely  prepared  support  beneath  the  nozzle  of  the  filter,  to 
enable  it  to  bear  the  considerable  pressure  to  which  it  is  exposed ; 
the  nozzle  of  the  filter  being  the  point  of  weakness.  This  is  generally 
done  by  very  carefully  forming  a  little  cone  of  platinum  foil,  which 
must  exactly  fit  the  bend  of  the  funnel.  If  the  fit  is  not  perfect,  it 
generally  results  in  the  breaking  of  the  filter  and  the  failure  of  the 
experiment.     This  is  at  once  obviated,  and  the  platinum  nozzle  dis- 
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pensed  with,  by  using  parchment  paper  as  a  filter.  Parchment 
paper  bears,  nnder  sach  circumstances,  any  reasonable  pressure  ;  and 
yet  it  is  a  perfect  filtering  medium.  As  regards  the  strength,  Dr. 
Hoffman  says  that  it  becomes  five  times  as  strong  as  the  paper  before 
it  is  parchmentised  ;  and  the  author  thinks  that,  when  speaking  of 
moist  bibulous  paper,  it  is  no  exaggeration  to  say  its  strength  is 
increased  at  least  twenty  times. 

In  making  the  parchment  paper  for  this  purpose,  the  following 
method  should  be  adopted.  It  differs  very  little  from  the  ordinaiy 
one,  except  as  regards  a  few  precautions : — one  part  of  pure  sul- 
phuric acid  and  one  half-part  of  distilled  water  are  well  mixed  in  a 
dish  or  shallow  vessel.  Where  practical,  this  mixture  should  be  ice 
cold,  and  under  no  circumstances  must  it  be  used  while  it  is  warm. 
Pieces  of  Swedish  filtering- paper  should  then  be  dexterously  floated 
upon  the  acid,  so  as  to  bring  every  particle  of  the  surface  in  contact 
with  it.  But  it  is  not  necessary  to  parchmentise  both  sides.  The 
next  point  of  importance  after  the  cooling  of  the  acid  mixture  is  the 
quickness  used  in  the  washing,  which  must  be  thorough. 

This  paper,  which  has  proved  itself  so  useful  to  us  for  dialytic 
purposes,  forms  the  most  perfect  filtering  medium,  if  properly  managed, 
with  which  the  author  is  acquainted.  Although,  under  ordinary  cir- 
cumstances, it  is  nearly  impervious  to  fluids,  they  pass  through  with 
perfect  facility  under  pressure.  The  structural  change  produced  by 
sulphuric  acid  upon  cellulose  is  the  converse  of  most  of  the  other 
acids.  Thus  in  paper  converted  into  pyroxylin  by  the  action  of 
nitric  acid  the  fibres  are  seen,  when  examined  with  the  microscope, 
to  be  more  or  less  contracted,  and  the  result  is  a  non-contiguous,  or 
friable  stnicture,  covered  with  small  holes;  but  in  parchmentized 
paper  the  fibres  are  swelled  considerably  in  bulk,  and  are  converted 
into  a  colloid  or  gelatinous  substance,  which,  although  slowly  pervious 
to  fluids,  is  very  homogeneous  in  texture,  and  hence  its  strengtli. 

In  Bunsen's  original  paper  he  speaks  of  the  difficulty  of  preventing 
filaments  of  the  paper  used  from  becoming  mixed  with  precipitates. 
'■  Thus,"  ho  says,  "another  and  an  inestimable  advantage  springs 
from  the  peculiar  condition  of  a  precipitate  filtered  by  this  method, 
— the  surface  of  the  filter  becomes  injured  and  torn,  so  that  the  pre- 
cipitates become  mixed  with  filaments  of  paper.  Gelatinous  preci- 
pitates (when  washed  under  pressure)  adhere  to  the  filter  in  a  thin 
coherent  layer,  and  may  be  removed  piece  affcer  piece  so  completely 
that  the  paper  remains  perfectly  clean  and  white."  Now  parchmont 
paper  is  of  that  nature  that  it  might  bo  scraped  with  a  knife  or 
brushed,  without  invalidating  a  quantitative  analysis. 
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Parchment  paper  would  be  perfection  for  filtering  by  pressure ;  but, 
alas  !  it  has  one  drawback.  The  practical  difficulty  is  in  making  the 
filter  lie  close  to  the  funnel,  so  as  not  to  permit  atmospheric  air  to 
pass  down  by  the  side,  instead  of  exerting  its  pressure  upon  the  sur- 
face of  the  liquid  in  the  filter.  This  difficulty  is  removed  by  placing 
an  inner  filter  of  ordinary  filtering-paper  larger  than  the  parchment 
paper  one  ;  therefore  the  latter  should  be  thin,  and  only  treated  with 
acid  on  one  side.  It  is  from  this  reason  that  parchment  paper  may 
be  used  more  advantageously  in  a  Bunsen  filtering-apparatus  made 
on  the  principle  of  a  percolator — the  bottoms  of  the  upper  vessel 
being  covered  with  good  strong  paper,  strengthened  with  muslin ; 
such  an  apparatus  as  this  is  applicable  to  many  purposes,  such  as 
quick  and  thorough  exhaustion  of  a  powder  by  any  menstrum,  or 
the  separation  of  crystals  from  a  viscid  liquid. 

Filtration  of  Strong  Acids.  J.  St.  Clair  Gray.  (Ghent.  News. 
xxii.,  105).  The  author  recommends  the  following  method  of  making 
a  filter  suitable  for  strong  acids  : — 

Into  the  narrow  part  of  an  ordinary  glass  funnel,  spun  glass  (such 
as  is  used  in  making  tails  for  glass  birds)  is  closely  packed,  and  over 
this  is  sprinkled  ground  glass  to  the  depth  of  a  quarter  of  an  inch, 
care  being  taken  that  both  the  funnel  and  glass  are  perfectly  clean. 
About  four  ounces  of  boiling  water  are  then  allowed  to  pass  through 
the  filter,  which  is  then  allowed  to  dry,  and,  previous  to  being  used 
is  moistened  with  a  pure  specimen  of  the  acid  to  be  used. 

Gas  Furnace  for  Chemical  Operations  at  a  White  Heat,  without 
the  aid  of  a  Blowing  Machine.  Charles  Griffin.  (Joum.  GTiem. 
Soc,  2nd  series,  viii.,  280.)  Fusions  at  a  white  heat  can  be  readily 
efi'ected  by  a  gas-furnace  supplied  with  air  by  a  blowing  machine. 
But  a  furnace  of  that  description  has  several  defects  :  the  blowing 
machine  is  expensive  ;  it  is  cumbersome  in  a  laboratory  ;  it  demands 
constant  labour  during  a  fasion  ;  and  it  produces  so  much  noise  as 
to  interrupt  every  kind  of  quiet  work. 

The  furnace  now  described  is  free  from  these  defects.  It  is  small 
and  portable,  easily  put  together  and  taken  asunder.  It  demands  no 
blowing  machine,  and  only  a  small  chimney.  It  acts  without  smoke 
or  dust  or  noise.  Its  heating  power  is  sufficient  to  raise  a  4J  inch 
clay  crucible,  filled  with  metal,  to  a  white  heat.  Cast  iron  can  be 
fused  in  it,  and  cast  into  ingots  of  the  following  weights. 

Commencing  with  the  furnace  cold  : 

An  ingot  of  2  lbs.  in  70  minutes. 
An  ingot  of  3  lbs.  in  90  minutes. 
An  ingot  of  4  lbs.  in  2i  hours. 
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Silver,  gold,  and  copper,  can  be  fused  in  larger  quantities  and  in  less 
time.  The  furnace  is  represented  by  Fig.  1.  Its  height,  including 
the  stool,  is  about  2  feet.     The  external  diameter  is  8  inches. 


Gas  Muffle  Furnace. — When 
the  furnace  cylinder  g,  Fig.  1., 
is  replaced  by  an  oval  furnace 
body  which  contains  a  muffle,  as 
represented  by  M  in  Fig.  2,  all 
other  parts  of  the  furnace,  re- 
maining as  represented  by  Fig.  1., 
the  usual  muffle  operations  can 
bo  performed,  such  as  cupella- 
tion,  tho  roasting  of  ores,  the 
combustion  of  organic  bodies  for 
their  ashes,  the  burning  of  filters, 
etc.  Tho  muffle  belonging  to 
this  furnaco  measures  7  inches 
in  length,  3|  inches  in  width, 
and  2i  inches  in  height.  It 
acquires  a  bright  red  heat,  suffi- 
cient to  melt  silver,  gold,  and 
copper.  This  heat  can  bo  kept 
steady  and  uniform  for  hours, 
and  being  free  from  dust  or  soot, 
is  particularly  suitable  for  such 
operations  as  annealing.  (By 
some  slight  improvements  which  tho  author  has  recently  eifectcd, 
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he  is  now  enabled  to  melt  cast  iron  in  crucibles  placed  within  the 
muffle.) 

On  a  Steam  Filter  Pump.  Dr.  J.  Walz.  (Chem.  News, 
xxii.,  p.  163.)  There  are  many  places  in  which  the  Bunsen  filter 
pump  cannot  be  employed  on  account  of  a  deficiency  in  the  water 
supply.  For  such  cases  a  plan  has  been  devised  by 
Dr.  Walz  of  New  York,  editor  of  the  Mcmufadurers' 
Review  and  Industrial  Record,  which  is  described  in 
that  journal,  and  has  been  proved  in  practice  to  be 
efficient. 

The  accompanying  cut  shows  the  outline  section  of 
the  most  important  part  of  the  apparatus.  A  is  a 
tube  supplied  with  steam  from  a  flask  or  boiler ;  E  is 
connected  with  the  exhaust  of  the  filter.  By  the 
aption  of  the  steam  jet  identical  with  that  known  as 
the  "exhaust"  in  the  locomotive,  a  vacuum  is  produced  in  B,  C,  D. 
By  sliding  the  tube,  A,  back  and  forward  in  the  cork,  B,  an  adjust- 
ment can  be  given  to  the  outlet  within  D,  so  as  to  secure  the  best 
effect. 

The  conditions  of  best  effect  here  are  identical  with  those  in  the 
inner  nozzle  of  the  Giffard  injector  when  it  is  starting  its  water 
supply  from  a  lower  level,  and  no  doubt  the  proportions  found  most 
efficient  in  that  instrument  will  prove  also  in  this. 

Distillation  in  Partial  Vacuo.  (Pharm.  Joum.,  3rd  series,  i.,  883, 
from  Gommentar  zur  osterreicMschen  Phai^iacojpoe.)  The  vessel  in 
which  the  liquid  is  to  be  distilled  may  be  either  a  flask  or  a  tubu- 
lated retort,  with  a  narrow  neck  fitting  into  a  large,  tubulated  globe. 
Bend  a  glass  tube  twice  at  right  angles,  pass  the  short  leg  through 
the  tubulus  of  the  globe,  and  the  long  leg  by  means  of  an  india- 
rubber  cork  into  a  wide  tube  holding  about  100  c.c,  and  terminating 
in  a  very  narrow  tube  at  least  30  in.  long ;  the  lower  end  of  this 
long  tube  to  dip  into  a  mercury  trough. 

Fit  a  bent  tube  into  the  flask  or  tubulus  of  the  retort,  and  draw 
it  out  at  a  point  outside  the  retort ;  attach  a  carbonic  acid  apparatus 
to  this  tube,  and  pass  carbonic  acid  through  the  apparatus  to  expel 
all  atmospheric  air,  or  until  the  gas  escaping  from  the  long  tube  at 
the  other  end  is  completely  absorbed  by  a  solution  of  caustic 
potash.  Now  seal  the  tube  by  which  the  carbonic  acid  entered,  at 
the  narrow  point,  pour  about  100  c.c.  of  caustic  potash  lye  on  the 
mercury,  and  lower  the  trough  until  the  tube  dips  into  the  lye. 

Gently  warm  the  globe,  to  expel  a  few  gas  bubbles ;  on  cooling, 
the  potash  solution  will  rise  to  the  widened  part  of  the  tube,  after 


PHARMACEUTICAL    CHEMISTRY. 


343 


which  the  trough  must  be  raised  so  that  the  tube  dips  into  the 
mercury. 

The  absorption  of  the  carbonic  acid  by  potash  produces  a  partial 


vacuum,  indicated  by  the  rise  of  mercury  in  the  long  tube,  which  at 
the  same  time  shows  tliat  all  the  joints  are  air-tight. 

The  column  of  mercury  must  remain  stationary  for  some  time  at 
a  height  of  15  in.  above  the  surface  of  the  mercury  in  the  trough, 
when  the  liquid  in  tlu;  retort  will  bo  under  a  pressure  of  only  half 
an  atmosphere. 

Then  heat  the  reioil.  and  well  cool  the  globe. 

The  use  of  an  air-pump  siipc  rscdi^s  the  potash  apparatus.  A  T 
tube  is  introduced  instead,  one  leg  of  which  is  connected  with  the 
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air-pump,  to  draw  out  the  air  before  and  after  the  distillation,  tho 
second  leg  connects  the  globe,  and  the  third  is  attached  to  a  long 
tube  dipping  into  mercury. 

The  success  of  the  operation  entirely  depends  upon  the  absolute 
perfection  of  the  joints,  for  which  india-rubber  is  the  best  material. 
Vulcanized  corks  and  tubes  are  first  boiled  in  a  weak  solution  of 
caustic  soda,  they  are  well  dried  and  immersed  in  molten  tallow  ; 
after  several  hours  they  are  taken  out  and  well  cleaned  with  a  cloth. 
Corks  and  tubes  thus  prepared  make  perfectly  air-tight  joints,  they 
do  not  become  hard  and  brittle,  but  preserve  their  elasticity. 
India-rubber  melts  at  about  150°  C.  (302°  F.).  In  case  the  heat 
applied  during  tho  distillation  exceeds  this  temperature,  the  con- 
nection at  the  tubulus  of  the  retort  must  be  made  with  a  sound 
cork,  which  is  made  air-tight  by  soaking  it  in  molten  wax  or  paraffin, 
and  by  painting  a  solution  of  caoutchouc  in  chloroform  over  tho 
part  above  the  tubulus. 

Many  organic  substances,  partially  decomposed  by  distillation 
under  ordinary  pressure,  such  as  glycerine,  may  be  volatilized  with- 
out decomposition,  provided  the  receiver  is  well  cooled  to  prevent 
the  tension  of  the  vapours  from  exerting  any  pressure. 

Evaporation  in  Vacuo.  A.  B.  Prescott.  (Fharm.  Journ., 
3rd  series,  i.,  115,  from  Amer.  Journ.  Pharm.)  The  author  describes 
a  simple  arrangement  of  apparatus  for  evaporation  in  vacuo,  in 
which  the  air  is  first  displaced  by  a  jet  of  steam,  as  follows  ! — 

Take  two  round -bottomed  glass  flasks,  the  one  having  a  capacity 
four  to  eight  times  greater  than  the  other.  Adjust  the  smaller 
upon  a  water-bath,  the  larger  at  10  to  15  inches  distance  from 
the  other,  over  a  sink  or  large  basin,  and  connect  the  two  with  glass 
tubing  and  perforated  caoutchouc  stoppers,  so  that  the  connecting- 
tube  shall  incline  sHghtly  downward  from  its  bend  close  to  the 
stopper  of  the  small  flask.  The  stopper  of  the  small  flask  is  also 
to  have  a  second  perforation,  in  which  is  fitted  a  straight  glass  tube, 
two  or  three  inches  long,  its  lower  end  placed  even  with  the  lower 
end  of  the  stopper.  The  upper  end  of  this  tube  is  very  slightly 
drawn  out  for  a  quarter  of  an  inch,  and  snugly  fitted  with  1^  inch 
of  firm  rubber  tubing,  the  upper  half  inch  of  which  is  closed  with  a 
piece  of  glass  rod  of  same  diameter  as  the  body  of  the  tube. 

Now  put  an  ounce  or  two  of  water  in  the  large  flask,  and  the 
material  to  be  evaporated  in  the  small  flask;  close  the  stoppers 
perfectly  by  turning  the  flasks  under  them,  and  leave  open  the 
straight  tube.  Apply,  by  the  water-bath,  the  limited  degree  of  heat 
until  it  is  imparted  to  the  contents  of  the  small  flask  ;  then  move 
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a  lamp  under  the  large  flask  until  the  "water  in  it  has  boiled  briskly, 
and  the  steam  therefrom  has  escaped  continuously  from  the  straight 
tube  for  some  minutes.  Now  close  the  straight  tube  with  its 
caoutchouc  cap,  at  the  same  time  removing  the  lamp  from  the  large 
flask.  When  the  latter  has  cooled  somewhat,  wrap  it  smoothly  with 
linen  netting  or  gauze,  and  lead  upon  it  a  minute  stream  of  cold 
water,  controlling  the  same  as  required.  The  liquid  in  the  small 
flask  boils  briskly  (if  aqueous,  boiling  at  120°  or  150°  F.),  and 
the  refrigeration  is  governed  to  prevent  too  violent  ebullition,  lest 
liquid  be  thrown  into  the  connecting-tube ;  the  degree  of  applied 
heat  is  governed  to  the  same  end. 

An  ordinary  glass  retort  may  be  substituted  for  the  small  flask  as 
an  evaporating  vessel,  and  its  tubule  may  be  fitted  with  a  perforated 
stopper,  admitting  a  thermometer.  If  there  is  not  room  in  the 
stopper  (of  retort  or  flask)  for  both  the  thermometer  and  the  steam- 
escape  tube,  the  latter  may  be  dispensed  with  by  adjusting  the 
stopper  loose  for  escape  of  steam,  and  pressing  it  tight  when  the  air 
is  expelled.  Flat-bottomed  flasks  favour  equable  boiling,  but  they 
are  liable  to  collapse. 

As  a  condenser^the  author  has  used,  instead  of  the  large  flask,  a  copper 
vessel,  for  more  ready  application  of  heat  without  danger  of  breaking, 
and  for  more  efficient  refrigeration.  This  copper  receiver  is  made 
of  conical  shape,  with  rounded  bottom,  a  vertical  diameter  twice  its 
horizontal  diameter,  and  a  neck  bent  to  the  angle  of  about  60°  with 
the  vertical  axis  of  the  vessel.  The  diameter  of  the  neck  is  three- 
quarters  of  an  inch,  to  receive  a  retort  beak,  the  joint  being  covered 
with  a  section  of  caoutchouc  tubing.  Or  it  may  bo  fitted  with  a 
perforated  stopper,  to  receive  the  connecting- tube  of  the  flask  when 
evaporation  is  conducted  in  the  latter. 

With  linen  netting  to  spread  the  water  over  the  free  surface  of  the 
condensers,  the  evaporation  therefrom  refrigerates  with  a  compara- 
tively small  supply  of  water.  Using  a  copper  condenser  of  the 
above-described  shape,  a  vertical  diameter  of  12  inches,  and  capacity 
of  6  pints,  attached  to  an  8-ounco  glass  retort  containing  distillation 
promoters,  4  fluid  ounces  of  water  have  been  evaporated  in  sixteen 
minutes  at  the  constant  temperature  of  128°  F.  By  ordinaiy  caro  in 
tlio  expulsion  of  air  and  closuro  of  the  apparatus,  exhaustion  can  be 
invariably  secured,  fixing  the  water-boiling  point  at  bolow  130°  F. ; 
that  is,  atmospheric  pressure  equal  to  at  least  25  inches  of  mercury 
may  be  removed  and  sustained  by  availing  ourselves  of  the  dis- 
placing eflcct  of  steam,  and  the  contraction  of  condensing  vapour,  in 
very  simple  apparatus. 
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This  apparatus  lias  been  employed  chiefly  in  such  evaporations  as 
are  performed  for  the  residue  only,  or,  at  least,  not  for  the  quantita- 
tive recovery  of  the  distillate,  in  various  evaporations  of  quantitative 
analysis,  in  the  elimination  of  non-volatile  alkaloids,  in  determining 
the  organic  matter  in  water,  and  in  preparing  fluid  extracts. 

A  Practical  Battery  for  Electro-Therapeutists.  E.  H.  Worlee. 
(Pharm.  Oentralhalle,  1871,  p.  101,  from  Boettger^s  jpolyt.  Notlzhl.) 
The  author  has  had  in  operation  for  eighteen  months  a  battery  which 
is  to-day  jnst  as  effective  as  when  first  taken  into  use.  It  is  composed  of 
elements  which  are  modifications  of  Leclanche's  elements.  A  cylin- 
drical glass  of  about  five  inches  in  height  contains  a  zinc  cylinder ; 
within  the  latter  there  is  a  clay  cylinder,  which  again  contains  a  plate 
of  coke  an  inch  higher  than  the  clay  cylinder.  The  space  between 
the  coke  plate  and  the  clay  cylinder  is  filled  up  by  rough  pieces  of 
cinder  of  about  the  size  of  large  beans,  and  the  interstices  left  among 
these  cinder  pieces  are  filled  up  by  pure,  finely  powdered  manganese. 
This  latter  substance  is  to  counteract  the  polarization  of  the  element, 
which  function  it  however  fulfils  only  to  a  small  extent.  As  liquid 
conductor,  both  for  coke  and  zinc,  a  30  per  cent,  solution  of  sal  ammo- 
niac is  employed  ;  solutions  of  20  and  of  only  10  per  cent,  are  however 
sufficient  in  many  cases.  The  upper  end  of  the  coke  plate  has  to  be 
saturated  with  wax  or  paraffin.  The  author  then  gives  some  details 
as  to  the  uniting  of  several  elements,  etc.,  which,  perhaps,  need  not 
be  given  here.  It  is  to  be  remarked  that  these  batteries  cannot  be 
used  where  a  closed  current  is  required  for  a  long  time,  on  account 
of  the  increasing  polarization.  But  where  currents  of  short  duration 
only  are  wanted,  the  above  elements  will  answer  the  purpose  very 
well.  If  then  the  precaution  is  observed  to  open  the  circuit  as 
soon  as  the  battery  has  done  its  required  work,  the  battery  will  be 
found  to  last  a  very  long  time. 
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PHARMACY 

Acetum  Cantharidis.  C.  R.  C.  Tichborne.  (Phami.  Journ., 
3rd  series,  i.,  601.)  The  vinegar  of  cantharides,  if  made  strictly 
according  to  the  Pharmacopceia,  is  a  very  pungent  liquid,  having  a 
brown  colour.  The  specific  gravity  at  15°  C.  ranges  from  1'060  to 
1*062.  It  should  be  miscible  with  water  in  all  proportions.  The  heat 
employed  in  the  maceration  is  conducive  to  the  solution  of  canthari- 
dine  (vide  remarks  upon  liquor  epispasticus,  page  382,  and  the 
solubility  of  cantharidine,  page  318.) 

Taking  the  formula  of  the  Pharmacopoeia,  12  fluid  ounces  are  got 
by  percolation,  and  3i  ounces  by  pressure,  so  that  2  ounces  of  glacial 
and  22£-  ounces  of  acetic  acid  are  consumed.  It  directs  that 
powdered  cantharides  should  be  used,  but  it  will  be  found  more 
convenient  that  the  flies  should  be  simply  bruised,  particularly  when 
making  large  quantities.  The  substance  of  the  flies  is  easily  per- 
meated by  the  acid,  whilst  the  structure  generally  gets  into  such  a 
pulpy  state  from  its  action,  that  it  is  diflScult  to  manipulate  with 
large  quantities  of  powder. 

The  relative  strength  of  the  present  preparation  to  those  formerly 


in  use  IS  given 

: — 

Total  Crystalllsablo 
Acid. 
Per  cent. 

Glacial  Acid,  etc. 

(8p.gr.  1066). 

Per  cent. 

Acetic  Acid, 

(sp.  gr.  1-044). 

Per  cent. 

Cnntba- 

rldos. 

Per  cent. 

B.P.     .     . 

.    39-7     .     . 

.     .     10     .     . 

.     .     90    .     .     , 

,     .     10 

L.P.     .     . 

370    .     . 

.     .     —     »     . 

.     .   100    .     .     . 

.     10 

Ed.  P.       . 

43-75  .     . 

.     .     25     .     . 

.     .     75    .     .     . 

.     17-5 

Dnb.  P.     . 

.    4C-4     .     . 

.     .     20    .     . 

(Sp.  gr.  1'034.) 
.     .     80    .     .     , 

IJiiphorblmn 
•-'•:>  per  cent. 
.     .     20 

The  PhannacopcDia  has  the  following  nolo  iu  connection  with  tho 
strength  of  these  preparations  : — '*  This  preparation  is  rather  stronger 
than  the  acetum  cantharidis  of  tho  London  Pharnuicopwia ;  it  is  less 
active  than  tho  preparations  ordered  under  the  same  name  in  tho 
Kdinburgh  and  Dublin  Pharmacopoeias;"  in  fact,  as  will  Ijo  seen  in 
the  first  and  fourth  columns,  these  two   {)ropirations  are  almost 
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identical.  The  percentage  of  flies  coald  be  increased  with  great 
advantage. 

Aromatic  Sulphuric  Acid.  J.  W.  Ehrman.  (Amer.  Journ. 
Pharm.,  xhii.,  123.)  The  author  recommends  the  following  formula 
for  preparing  an  elixir  of  vitriol : — 

Sulphuric  Acid 3  troy  ounces. 

Fluid  Extract  of  Orangepeel 1  fl.  oz. 

Red  Rose  Leaves 2  drachms. 

Boiling--water 1  fl.  oz. 

Alcohol a  sufficient  quantity. 

Add  the  acid  gradually  to  half-a-pint  of  alcohol,  and  pour  the  boiling 
water  upon  the  rose  leaves ;  when  both  liquids  have  become  cool 
unite  them,  add  the  fluid  extract  and  sufficient  alcohol  to  make  up 
the  measure  to  eighteen  fluid  ounces,  mix  thoroughly  and  filter. 
Elixir  of  vitriol  thus  prepared  has  a  pleasing  aromatic  odour  and 
flavour,  and  the  beautiful  red  colour  of  the  rose  leaves  is  heightened 
by  the  presence  of  the  acid.  It  is  miscible  with  water  without 
turbidity,  and  a  specimen,  after  long  keeping,  has  deposited  but  a 
trace  of  sediment. 

The  Waters  of  the  British  Pharmacopoeia.  G.  Browne n. 
(Pharm.  Journ.,  3rd  series,  i.,  241.)  The  author  makes  the  following 
notes  on  these  preparations  : — Aqua  Anethi. — 1  lb.  of  the  fruit  yields 
from  3  to  7  drachms  of  oil,  sp.  gr.  '90.  In  a  note  to  his  translation 
of  the  P.  L.,  Phillips  says  that  this  oil  is  soluble  in  1500  parts  of 
water  ;  if  so,  it  is  evident  the  proportion  of  fruit  or  oil  is  excessive  in 
the  B.  P.  form.  This  is  a  fact,  and,  if  maceration  before  distillation 
had  been  ordered,  the  quantity  might  have  been  halved  and  a  super- 
stratum of  oil  still  obtained. 

Aq.  Flor.  Aurant. — hhe  foreign  preparation,  with  which  a  syrup 
is  made,  often  substituted  for  syr.  capillaire.  The  tests  given  for 
this  water  should  have  Gobley's  test,  Pharm  Journ.,  Ap.  QQ,  added 
to  them ;  this  test  detects  orange  leaf  and  oil  of  neroli  water.  1  lb. 
of  orange  flowers  yields  about  5ss.  of  oil,  sp.  gr.  '88. 

Aq.  Oam;phorce. — If  the  camphor  is  beaten  in  a  mortar  without 
spirit,  it  can  be  reduced  to  a  coarse  powder,  incapable  of  sifting 
through  the  muslin,  but  sufficiently  fine  to  make  the  water  quickly. 

Aq.  Carui  is  very  similar  to  aq.  anethi ;  both  preparations  are 
reduced  in  quantity  from  the  P.  L.,  and  by  the  adoption  of  macera- 
tion previous  to  distillation,  might  still  further  be  reduced.  1  lb.  of 
caraway  fruit  yields  5iij.  to  5X.  of  oil,  of  sp.  gr.  '94. 

Aq.  Ginnamomi  is  slightly  altered  in  proportions  from  the  B.  P. 
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Using  the  bark  we  are  not  so  likely  to  use  cassia,  Pareira  says  these 
barks  may  be  known  apart  by  the  iodine  reaction,  but  the  oils  are 
not  so  easily  distinguished.  1  lb.  of  cinnamon  yields  5i.  to  5iij.  of 
oil,  sp.  gr.  I'OOG. 

Aq.  FoenicuU  comes  from  Scotland :  possibly  Englishmen  are  not 
yet  alive  to  its  value,  as  it  is  not  much  in  request  amongst  us.  1  lb. 
of  fennel  yields  5ij.  to  5vj.  of  oil,  sp.  gr.  '94. 

Aq.  Laurocerasi  has  been  investigated  by  Draper,  Pooley,  and 
others.  It  is  one  of  the  most  uncertain  articles  in  the  Pharmacopoeia. 
Draper  advised  standardising  its  hydrocyanic  acid  ;  a  weak  solution 
of  hydrocyanic  and  sulphuric  acids  has  been  praised  by  others ; 
some  say  make  a  stronger  water  and  dilute  when  wanted;  others 
omit  the  maceration  process  ;  so  altogether  it  is  a  dangerous  and  un- 
certain article.     The  oil  varies  from  "06  to  "G  per  cent.  (Umney). 

Aq.  Mentli.  Pip.  and  Aq.  Mentli.  Vir.  represent  the  Labiates.  They 
are  the  only  waters  made  from  oils,  as  recommended  by  Haselden, 
and  are  improvements  on  the  herb-distilled  waters  of  the  P.  L.  The 
oil  should  be  divided  by  trituration  with  some  solid  before  it  is  put 
in  the  still. 

Aq.  Pimentce  has  been  reduced  -i-th,  that  is,  2  oz.  less  pimento  to 
the  gallon.  A  thin  layer  of  oil  lies  at  the  bottom  of  the  water ; 
this  opaque  water  becomes  clearer  by  age,  and  deposits  crystals,  to 
be  afterwards  noticed.  1  lb.  of  the  berries  yields  5ij.  to  5v.  of  oil, 
sp.  gr.  1-02. 

Aq.  Bosm,  ordered  to  be  made  from  rose  petals,  is  often  made  with 
otto  or  rose  geranium  oil.  Real  otto  is  a  scarce  article,  100  lb.  of 
petals  yielding  less  than  5iij.  of  solid  otto  fusing  at  86°.  The  salt 
process  will  be  referred  to  presently. 

The  last  water  of  the  Pharmacopoeia  is  Aq.  Flor.  Samhucl ;  this,  as 
well  as  aq.  rosa;,  the  B.  P.  allows  to  be  made  from  the  salted  flowers. 
The  author  has  found  the  use  of  salt  unsatisfactory  and  injurious. 
Often  after  salting  and  keeping  in  a  cool  dry  place,  ho  has  found 
that  before  the  next  flower-season  came  round  an  odour  of  chlorine 
and  sawdust  was  developed  by  distillation.  The  metal  still  was 
corroded ;  the  water  smelt  like  a  dilute  solution  of  chlorine,  and 
precipitated  argentic  nitrate ;  the  salting  process  was  therefore  dis- 
continued, and  a  stronger  water  distilled  and  diluted  when  wanted. 
This  water  was  found  to  keep.  Elder-flowers  yield  scarcely  '32 
per  cent,  of  a  volatile  oil  slightly  lighter  than  water,  solid,  and  with 
a  powerful  smell  of  eldor-flowcrs  even  when  largely  diluted. 

With  reference  to  the  preparations  of  waters  from  the  essential 
oils  without  distillation  the  author  states,  that  if  a  small  tabe,  con- 
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fcaining  an  essential  oil,  is  placed  in  water  in  a  position  opposite  to 
the  specific  gravity  of  the  oil,  and  the  ends  of  the  tube  are  closed 
with  membrane,  vegetable  parchment,  etc.,  exosmosis  of  the  oil  com- 
mences, and  in  twenty-fonr  hour  or  forty-eight  hours  the  water  is 
saturated,  and  may  be  drawn  off  and  replaced  by  a  fresh  portion. 
This  is  not  proposed  as  a  plan  in  opposition  to  distillation,  it  is  too 
long  in  operation  perhaps,  but  as  a  convenient  way  of  making  those 
waters  only  wanted  occasionally,  and  which  are  frequently  made  by 
rubbing  down  the  oil  with  some  other  substance. 

Aqua  Amy gdalarum  Amar arum.  Dr.  Th.  Rieckher.  (Pharrii. 
Gentr.,  1871,  p.  161).  After  the  oil  has  been  pressed  out  from  bitter 
almonds,  the  remaining  cakes  are  submitted  to  distillation.  The 
latter  operation  may  be  performed  in  two  ways  :  the  one,  the  older 
method,  consists  in  digesting  the  cakes  with  cold  water  and  then 
distilling  the  mixture  ;  the  other,  proposed  by  Pettenkofer,  consists 
in  introducing  the  bitter  almond  bran  into  boiling  water  (in  order  to 
coagulate  the  emulsion),  adding  to  it  emulsion  of  sweet  almonds  (to 
decompose  the  dissolved  amygdalin),  and  then  distilling.  To  deter- 
mine which  of  the  two  methods  is  the  more  advantageous,  it  is 
necessary  to  compare  only  such  experiments  as  have  been  made 
under  quite  the  same  conditions,  and,  of  course,  in  practical  good 
vessels.  The  author  then  gives  the  numerical  details  of  two  parallel 
experiments,  the  result  briefly  of  which  is  that  Pettenkofer's  method 
is  the  better  one  ;  a  certain  quantity  of  bitter  almonds  yielding  by  it 
100  parts  of  prussic  acid,  whilst  the  same  quantity  distilled  according 
to  the  older  method  gave  but  94*4  parts  of  prussic  acid. 

Vesicating  Collodion.  C.  R.  C.  Tichborne.  (Pharm.  Jouru., 
ord  series,  i.,  501).  The  author  recommends  as  a  good  process  for 
preparing  vesicating  collodion,  to  dissolve  about  a  quarter  of  an 
ounce  of  gun-cotton  in  ten  fluid  ounces  of  liquor  epispasticus  pre- 
pared with  glacial  acetic  acid  as  described  by  the  author.  (See 
page  383.) 

Collodium  Mercuriale.     (Pharni.'Zeitnng.,  1871,  no.  5.) — 

Collodion 30  grammes. 

Terebinth  Veuet 1'5 

Hydrarg.  Bichlor 0-3or0'5 

Morphia  Collodion.  A  preparation  under  this  name  is  recom- 
mended in  "  L'Union  Medicale,"  as  an  application  for  neuralgic 
pain.  It  is  made  in  the  proportion  of  1  part  of  hydrochlorate  of 
morphia  to  30  parts  of  flexible  collodion,  and  is  applied  by  means  of 
a  camel's-hair  brush. 
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Confection  of  Senna.  J.  W.  Ehrman.  (Chicago  Pliarm., 
iv.,  1.)  The  author  recommends  the  following  formula  for  this  con- 
fection : — 

p,     Tamarinds 20  parts. 

Figs,  bruised 20  ,, 

Prunes,  sliced 15  „ 

Fluid  extract  of  Senna 10  ,, 

„          ,,          Ginger 1  „ 

Sugar 30  „ 

Water  a  sufficient  quantity. 

Digest  in  a  close  vessel,  by  means  of  a  water-bath,  the  tamarinds, 
figs,  and  prunes  in  10  parts  of  water,  for  three  hours ;  separate  the 
coarser  portions  with  the  hands,  and  press  the  pulpy  mass  by  rub- 
bing, first  through  a  coarse  sieve,  and  then  through  a  very  fine  one. 
Mix  the  residue  with  4  parts  of  water,  and,  having  digested  the 
mixture  for  a  short  time,  treat  it  as  before,  and  add  the  product  to 
the  pulpy  liquid  first  obtained,  evaporate  to  a  syrupy  consistence 
over  a  water-bath,  add  the  sugar,  and  continue  the  heat  for  twenty 
minutes,  or  until  the  sugar  is  dissolved ;  then  remove  from  the  bath, 
add  the  fluid  extracts  of  senna  and  ginger,  and  mix  thoroughly. 

Copaiba  Jelly.  (Lancet,  1871,  i.,  570.)  At  a  clinical  lecture 
delivered  by  Mr.  Berkeley  Hill,  in  University  College  Hospital, 
he  exhibited  a  new  preparation  of  copaiba  in  the  form  of  a  jelly, 
which  he  said  was  taken  by  his  patients  readily.  It  was  bright 
and  almost  as  firm  as  calf's-foot  jelly,  very  attractive  by  its 
rosy-red  colour  to  the  eye,  and  not  repulsive  to  the  palate,  its  flavour 
being  masked  by  peppermint.  It  contained  50  per  cent,  of  copaiba, 
A  piece  as  large  as  a  filbert,  rolled  in  wafer- paper,  might  be  swallowed 
without  being  tasted  at  all.  The  after  effects  of  nausea,  diarrhoea, 
etc.,  are  not  more  than,  if  so  frequent  as,  from  other  preparations  of 
copaiba.  The  specimen  had  been  prepared  by  Mr.  Martindale,  dis- 
penser to  the  hospital,  according  to  the  following  formula,  which 
was  an  improvement  made  by  him  upon  the  original  one : — 

ft    Thick  Copaiba Jviij. 

Powdered  Sugar $iv. 

Honey  (not  cryatalliscd) Jiv. 

Distilled  Water 5v. 

Oil  of  Peppermint 5J. 

Roseine  (diBBolvod  in  r\xx.  water) A  g*"* 

Put  the  honoy,  sngar,  copaiba,  and  water  into  an  evaporating  dish. 
Keeping  it  well  stirred,  heat  the  mixture  gently  till  it  boils,  and 
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continne  the  agitation  and  ebullition  abont  five  mimites.  In  tbe 
first  part  of  the  operation  two  distinct  strata  are  formed, — the  upper, 
the  copaiba  ;  the  lower,  the  honey,  etc.  As  the  water  is  evaporated, 
numerous  bubbles  of  steam  are  given  ofi",  just  as  the  whole  becomes 
a  homogeneous  jelly.  When  it  has  partly  cooled,  stir  in  the 
roseine  and  oil  of  peppermint.  When  well  made,  it  should  resemble 
raspberry  jelly.  Should  this  very  minute  quantity  of  roseine  (one 
of  the  aniline  pigments)  be  objected  to,  an  ammoniacal  solution  of 
carmine  gives  a  very  good  colour. 

Emulsion  of  Almonds.  H.P.  Reynolds.  (Amer.  Journ. 
Pharm.,  xliii.,  53.)  The  official  emulsion  of  the  U.  S.  P.  forms  an 
elegant  and  suitable  vehicle  for  the  administration  of  many  pungent 
or  acrid  medicines,  but  no  apothecary  cares  to  spend  time  for  its 
extempore  preparation,  and  of  course  it  cannot  be  kept  on  hand  on 
account  of  the  readiness  with  which  it  ferments. 

Experimenting  recently,  by  the  request  of  a  physician,  for  a  satis- 
factory vehicle  for  chloral  hydrate,  the  author  found  the  emulsion  of 
almonds  peculiarly  adapted  to  the  purpose,  both  by  reason  of  its  agree- 
able taste  and  its  thick  consistency  almost  completely  obscuring  the 
pungency  of  the  drug.  Chloral  is  now  so  largely  administered  in 
that  class  of  diseases  accompanied  by  an  irritated  and  sensitive 
condition  of  the  mouth  and  throat,  that  this  seemed  a  point  gained. 
And  it  may  not  be  amiss  to  state  here  that  syrupus  acacias,  slightly 
flavoured  with  orange-flower  water  and  essential  oil  of  almonds,  is  a 
very  agreeable  vehicle  for  the  chloral. 

Finding  it  would  be  necessary  to  provide  the  emulsion  for  this 
purpose,  it  became  desirable  to  have  it  on  hand  in  a  convenient  and 
permanent  form.  The  author,  therefore,  contrived  a  preparation 
which  he  calls  a  "  Concentrated  Emulsion  of  Almonds,"  and  which 
is  prepared  as  follows  : — 

Ijb    Sweet    Almonds  (blanched),    Sugar,    Glycerine    ("  C. 

P.") each  1  oz. 

Powdered  Gum  Arabic 1  drm. 

Water 2  oz. 

Rub  to  a  uniform  paste,  strain  through  muslin,  and  evaporate  by  a 
heat  not  exceeding  150°  F.,  to  the  consistency  of  a  fresh  solid  extract. 
Preserve  in  wide-mouthed  bottles  of  size  for  convenient  use.  It  may 
be  flavoured  to  suit;  the  author  has  preferred  orange-flower  water 
and  oil  of  almonds.  When  emulsion  of  almonds  is  prescribed,  it  is 
readily  prepared  as  follows  : — 
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%    Concentrated  Emulsion 2  drm. 

Water  sufficient  to  make  one  ounce  of  the  mixture, — 
mix  thoroughly. 

It  immediately  assumes  tlie  milky  hue  and  consistency  of  the 
official  article,  and  cannot  be  distinguished  from  it,  while  it  keeps 
without  change  and  without  drying. 

On  the  use  of  Liquid  Caoutchouc,  as  an  addition  to  Emp.  Bella- 
donnsB  and  other  Plasters.  J.  Willetts,  Worthington.  (American 
Journ.  Fharm.^  xliii.,  153.)  The  author  has  treated  this  subject  at 
some  length  in  his  Inaugural  Essay  before  the  Philadelphia  College 
of  Pharmacy,  from  which  we  abstract  the  following : — 

Much  difficulty  has  been  experienced  by  pharmaceutists,  in  pre- 
paring belladonna  plaster,  so  as  to  retain  its  adhesiveness  when  kept 
ready-spread  for  some  time.  The  proposed  improvement  consists  in 
the  addition  of  india-rubber,  used  in  the  form  of  a  solution,  made  as 
follows : — 

p,    Pure  Caoutchouc,  cut  in  small  pieces    .     .     an  ounce. 
Benzine  (from  Petroleum) a  pint. 

Macerate  with  occasional  agitation  in  a  suitable  stopped  wide- 
mouthed  bottle,  until  a  thick  saturated  solution  is  obtained.  To 
prove  its  efficacy  in  preserving  the  pliability  of  plasters,  the  author 
prepared  a  mixture  of  3  ounces  of  Burgundy  pitch,  4  drachms  of 
yellow  wax,  2  drachms  of  resin,  and  2  drachms  of  lard,  melted  and 
strained.  This,  when  spread  and  kept  two  months,  became  very 
brittle,  and  cracked  on  handling. 

The  same  ingredients,  with  the  addition  of  4  drachms  of  liquid 
caoutchouc  incorporated  when  they  were  in  a  fused  state,  possessed 
the  following  characters  : — 

Very  little  tendency  to  crack,  retains  its  pliability,  is  more 
adhesive,  and  has  a  beautiful,  smooth,  glossy  appearance.  After 
two  months,  part  of  it  veiy  cold  weather,  this  plaster  retained  its 
pliability. 

Experiments  were  then  made  with  official  belladonna  plaster, 
wliich  resulted  in  the  following  proportions  being  considered  most 
suitable : — 

p,    Belladonna  Plaster  (U.  S.  P.) 7  drms. 

Liquid  Qum  Elastic 1  drm. 

The  belladonna  plaster  to  be  melted  by  a  water-bath,  and  the  liquid 
rubber  then  added  and  stirred  well  until  united  tliDroughly. 
The  odour  of  the  benzine  disappears  when  the  solution  is  added 
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in  this  way.  It  is  quite  important  to  avoid  an  excess  of  heat,  and 
hence  the  water-bath  is  recommended. 

Liquid  rubber  will  be  found  to  act  admirably  in  all  plasters  which 
may  be  made  to  keep  through  the  summer. 

Extract  of  fresh  Conium  Fruit.  J.  Harley,  M.D,  (Practitioner, 
1870,  No.  30,  332.)  In  an  able  and  exhaustive  paper  Dr.  Harley 
records  the  results  of  a  continuation  of  his  researches  on  the  com- 
parative value  of  the  different  preparations  of  conium.*  He  draws 
the  following  conclusions  from  his  experiments : — 

That  the  superiority  of  the  green  fruit  over  every  other  part  of 
the  plant,  as  the  basis  of  the  tincture  and  extract,  is  clear  and  de- 
cided. He  considers  the  Pharmacopceia  extract  to  be  a  scandal  to 
the  present  state  of  medical  knowledge,  and  that,  as  soon  as  possible, 
a  spirituous  extract  of  the  green  fruit  should  take  its  place. 

That  although  the  variability  in  strength  of  the  succus  is  a  draw- 
back, this  might  be,  in  great  measure,  removed  by  the  cultivation 
of  the  plant  for  medicinal  use.  At  present,  the  wild  plant  is  gathered 
as  soon  as  it  makes  the  least  show  of  flowering,  instead  of  being 
allowed  to  remain  until  the  fruit  begins  to  form.  The  tincture 
employed  by  him  was  prepared  by  macerating  the  fresh,  undried, 
crushed,  annual  fruit  in  proof  spirit,  and  percolating.  Six  ounces 
yielded  2G  ounces  of  tincture.  The  extract  was  prepared  by  evapo- 
rating the  tincture  to  dryness  over  a  water-bath.  One  thousand  grain 
measures  yielded  20  grains  of  bright  yellowish-brown  brittle  extract, 
which  became  soft  on  exposure,  from  absorption  of  about  15  per 
cent,  of  water,  and  formed  a  translucent  extract  of  the  colour  of 
Cape  aloes.  Treated  with  excess  of  potash,  it  assumed  a  gamboge 
colour,  and  evolved  a  powerful  odour  of  conia. 

Extractum  Physostigmatis.  C.  Fredigke.  (Pharmacist^  iv. 
75.) 

${,    Calabar  Beans 1000  grammes. 

Alcohol  of  0-864 5000  grammes. 

Heduce  the  beans  to  a  fine  powder,  digest  with  a  litre  of  alcohol 
over  a  water-bath,  which  must  be  maintained  at  a  gentle  heat  for 
two  hours.  Then  introduce  the  mixture  into  a  displacement  cyhn- 
der ;  and  when  the  liquor  which  results  from  this  digestion  ceases 
to  run,  pour  over  the  powder  a  second  litre  of  boiling  alcohol,  and 
continue  in  this  manner  till  the  liquor  passes  off  colourless.  Mix 
the  solutions,  distil  off  the  greater  portion  of  the  alcohol,  and  evapo- 
rate over  a  water-bath  to  the  consistence  of  an  extract.     It  is  neces- 

*  See  Pharm.  Journ.,  2nd  series,  vol.  viii.,  pp.  413,  452,  572,  601,  710  ;  ix.,  471. 
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sai*y  to  stir  constantly  towards  tlie  close  of  tlie  operation,  in  order  to 
render  tlie  product  homogeneous. 

One  thousand  grammes  of  Calabar  beans  furnish  from  25  to  30 
grammes  of  extract,  having  a  pilular  consistence. 

The  above  is  the  process  for  the  preparation  of  this  extract  adopted 
by  the  French  Pharmacopoeia. 

Malt  Extract.  A.  E.  Ebert.  (Chic.  Pharmacist,  iii.,  241.)  The 
author  gives  the  following  process  for  the  preparation  of  an  extract 
of  malt  similar  to  that  which  usually  bears  the  name  of  Liebig  in 
commerce. 

p,    Barley  Malt,  kiln  dried 10  lbs.,  av. 

Water a  sufficient  quantity. 

The  malt  can  be  obtained  at  the  malt-houses  or  breweries  by  the 
bushel ;  reduce  it  by  means  of  the  drug-mill  so  that  it  will  pass 
through  a  No.  20  sieve,  and  add  to  the  meal  a  sufficient  quantity  of 
cold  water  to  form  with  it  a  soft  dough ;  then  add  about  two  gallons 
of  hot  water,  and  apply  heat  so  as  to  raise  the  temperature  of  the 
mixture  to  150°,  or  not  to  exceed  158°.  Maintain  this  temperature, 
with  occasional  stirring,  for  several  hours,  or  until  the  whole  of  the 
starch  is  converted  (by  means  of  the  diastase  of  the  malt)  into 
dextrine  and  glucose.  The  absence  of  starch  can  be  ascertained  by 
the  application  of  iodine  to  a  small  quantity  of  the  liquor ;  when, 
if  the  starch  has  been  wholly  converted,  no  blue  colouration  will  be 
evident.  Then  express  the  liquor  rapidly,  and  pass  it  through  a 
strainer.  This  is  the  most  difficult  part  of  the  process,  as  it  speedily 
clogs  the  strainer ;  this  can  be  averted  to  some  extent  by  making  a 
pulp,  by  means  of  water,  from  common  unsized  paper,  or  filtering 
paper,  and  mixing  this  pulp  with  the  expressed  liquid  previous  to 
straining.  The  perfectly  clear  fluid  is  finally  to  be  evaporated,  by 
means  of  a  water-bath,  to  the  consistence  of  a  thick  syrup,  having 
the  sp.  gr.  1*500,  or  approximately  one  pint,  weighing  IJ  lbs.  av. 

This  extract  has  an  agreeably  syrupy  taste,  and  contains,  besides 
the  sugar  of  the  malt,  dextrine,  albumen,  and  the  phosphates  of  the 
grain.  In  very  hot  summer  weather  it  is  liable  to  go  into  fermenta- 
tion, but  this  can  be  prevented  by  the  addition  of  a  small  quantity 
of  glycerine. 

Sulphocarbonic  Extracts.  M.  Lefort.  (I/Uiiioii  Pharm.ylSTO, 
xi.,  130.)  Tlie  author  directs  attention  to  some  researches  of  M. 
Millon,  showing  that  by  nu!an8  of  sulphide  of  carbon,  extracts  from 
odorous  flowers  can  be  prepared  in  wliich  the  perfume  of  the  flowers 
is  perfectly  preserved.     He  therefore  prop:)8es  to  prepare  extracts  of 
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certain  medicinal  plants,  snob  as  belladonna,  benbane,  conixim,  etc., 
by  means  of  sulpbide  of  carbon  ;  and  be  states  tbat  tbe  preparations 
so  obtained  retain,  in  a  remarkable  degree,  tbe  medicinal  activity  of 
tbe  original  substance,  and  are  peculiarly  adapted  for  making  medi- 
cated oils,  ointments,  etc. 

Tbe  sulpbide  of  carbon  used  for  tliis  purpose  is  purified  by  wasbing 
several  times  witb  water,  tben  mixing  it  witb  one  per  cent,  of  its 
weigbt  of  sweet  almond  oil,  and  distilHng.  Tbe  product  wbich 
comes  over  possesses  tbe  aromatic  odour  characteristic  of  pure  sul- 
pbide of  carbon.  To  prepare  tbe  extract,  one  part  of  tbe  finely- 
powdered  substance,  wbicb  bas  been  carefully  dried  at  about  50''  or 
60°  Cent.,  is  macerated  in  a  close  vessel  witb  three  parts  of  sulpbide 
of  carbon  for  one  or  two  days.  Tbe  clear  liquid  is  decanted,  and 
tbe  maceration  repeated  once  or  twice  witb  fresh  portions  of  the 
same  menstruum.  These  solutions  so  obtained  are  mixed,  filtered,  and 
distilled  from  a  retort,  wbich  is  heated  by  immersing  in  a  bath  of 
water  maintained  at  a  temperature  of  60°  to  55°  C.  Tbe  end  of  the 
condensing  tube  is  made  to  dip  a  short  distance  beneath  the  surface 
of  water,  whereby  most  perfect  condensation  of  tbe  sulpbide  is 
ensured.  Tbe  distillation  at  this  temperature  proceeds  quickly  and 
easily  ;  and  when  most  of  the  sulphide  has  passed  over,  the  residue 
in  the  retort  is  transferred  to  a  dish,  and  heated  by  a  water-bath 
until  the  odour  of  the  sulphide  of  carbon  bas  passed  off.  The  ex- 
tract so  obtained  possesses  a  very  strong  odour  of  the  plant  from 
which  it  bas  been  obtained.  When  the  distillation  bas  been  con- 
ducted at  the  low  temperature  indicated,  the  sulphide  of  carbon 
carries  over  with  it  none  of  the  odorous  principle  of  the  plant,  and 
may  be  used  over  and  over  again  for  different  substances  indiscrimi- 
nately. The  exhausted  mass  retains  about  half  its  volume  of  the 
menstruum,  wbich  may  be  recovered  by  distillation. 

The  author  has  obtained  from  100  parts  of  the  following  sub- 
stances, in  a  state  of  impalpable  powder,  the  following  proportion  of 
extract : — 

Leaves  of  digitalis 2-89 

,,  belladonna 3*06 

„  henbane 3-24 

,,  stramonium 2-96 

„  aconite 3*21 

„  conium 3*18 

These  extracts  contain  : — 1.  A  fatty  matter.    2.  Chlorophyll,  wbicb 
is  dissolved  in  the  fat ;  this  green  colour  is  very  intense,  a  minute 
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proportion  of  the  extract  being  sufficient  to  give  a  very  decided 
colour  to  any  oily  or  fatty  substance.  3.  The  odorous  principle  of 
the  plant,  which  is  also  very  powerful,  even  when  much  diluted. 
4.  The  several  organic  bases  derivable  from  the  original  substance. 
Their  consistence  is  buttery,  and  they  stain  paper  like  a  fat.  The 
author  has  recognised  by  chemical  fcests  the  presence  of  atropine 
and  aconitine  in  the  extracts  of  belladonna  and  aconite,  and  has 
proved  their  medicinal  activity  by  experiments  upon  animals. 

These  extracts  are  very  soluble  in  oils  and  fats ;  and  as  they  are 
shown  to  contain  the  active  principles  of  the  plants  from  which  they 
are  derived,  they  are  peculiarly  adapted  for  the  preparation  of  oint- 
ments and  medicated  oils. 

To  prepare  the  medicinal  oils,  the  author  proposes  to  dissolve  one 
part  of  the  extract  in  200  parts  of  olive  oil.  The  extract  is  first 
warmed  on  the  water-bath  with  a  small  portion  of  the  oil,  and  then 
the  remainder  is  added.  If  the  extract  has  been  well  prepared,  a  com- 
plete solution  is  obtained  in  a  few  minutes,  and  the  product  possesses 
the  odour  and  activity  of  the  plant. 

The  author  has  also  prepared  a  sulpho carbonic  extract  of  chamo- 
miles which  possesses  all  the  characteristic  odour  of  the  flowers. 
One  hundred  parts  of  the  flowers  yield  five  parts  of  a  semi-solid 
extract. 

Glycero  Extracts.  H.  Duquesnel.  {L' Union  PJiarm.,  1870,  xi., 
257.)  The  author  proposes  to  introduce  into  pharmacy  a  class  of 
preparations  which  he  names  glycero-extracts.  They  are  so  prepared 
as  to  be  half  the  strength  of  the  ordinary  vegetable  extracts  ;  that 
is  to  say,  they  contain  50  per  cent,  by  weight  of  glycerine.  They 
are  of  the  consistence  of  very  thick  syrups,  and  may  be  preserved 
for  any  length  of  time  without  change.  The  glycero-extracts  of  the 
fresh  plants,  such  as  belladonna,  henbane,  conium,  etc.,  are  prepared 
by  expressing  the  juice  from  the  recent  herb  in  the  usual  way,  boiling 
to  remove  the  albumen  and  chlorophyll ;  and  then  after  filtration, 
adding  the  right  proportion  of  glycerine,  and  evaporating  down  to  a 
given  weight.  In  the  case  of  belladonna,  the  author  states  that  20 
grammes  of  glycerine  should  be  added  to  the  juice  from  one  kilo- 
gramme of  herb ;  and  the  liquid  reduced  by  evaporation  to  40  grammes. 
But  the  more  exact  method  of  proceeding,  is  to  ascertain  the  propor- 
tion of  dry  extract  which  the  clarified  juice  will  yield,  by  evaporat- 
ing a  small  known  quantity  in  a  porcelain  capsule  to  dryness,  over 
the  water-bath ;  and  then,  having  weighed  this,  to  add  glycerine  to 
the  remainder  of  the  juice  in  the  same  proportion,  and  evaporate 
until  the  weight  equals  twice  that  of  the  dry  extract.     Those  pre- 
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parations  can  be  usefully  employed  in  ointments,  plasters,  suppo- 
sitories, liniments,  etc. 

The  glycero- extract  of  gentian  is  prepared  by  macerating  the  root 
in  water,  boiling  the  infusion,  and  removing  the  coagulum  by  filtra- 
tion, then  adding  216  grammes  of  glycerine  for  every  kilogramme 
of  root  employed  (this  being  the  quantity  of  dry  extract  usually 
yielded  by  that  quantity  of  root),  and  evaporating  until  432  grammes 
of  product  are  obtained  for  every  kilogramme  of  root.  The  extracts 
of  rhatany,  rhubarb,  etc.,  are  prepared  in  the  same  manner. 

Thus  the  glycero-extract  of  opium  is  obtained  by  exhausting  the 
opium  with  water,  and  adding  to  the  infusion  a  quantity  of  glycerine 
equal  to  that  of  the  dry  extract  which  would  be  obtained  from  the 
infusion,  and  evaporating,  until  the  product  has  twice  the  weight  of 
the  glycerine  added. 

The  glycero-extract  of  ipecacuanha  is  prepared  by  dissolving  100 
parts  of  the  hydro-alcoholic  extract  of  the  French  Codex  in  eight 
times  its  weight  of  water,  filtering,  adding  125  parts  of  glycerine, 
and  evaporating  until  200  parts  of  product  are  obtained.  This 
preparation  is  very  useful  for  preparing  a  syrup  of  ipecacuanha.  It 
is  only  necessary  to  mix  20  grammes  of  the  glycero-extract  with  980 
grammes  of  simple  syrup.  20  grammes  of  this  syrup  represent  20 
centigrammes  of  the  ofiicinal  extract. 

These  glycero-extracts  undergo  no  change  by  keeping,  and  are 
particularly  valuable  where  it  is  desired  to  obtain  a  solution  of  any 
vegetable  extract. 

Fluid  Extracts.  J.  W.  Mill.  (Chic.  Pharmacist,  HI,  228.)  Fluid 
extracts  occupy  a  most  important  position  in  American  pharmacy. 
The  United  States  Pharmacopoeia  includes  a  considerable  number  of 
these  preparations.  They  are  generally  prepared  by  percolation,  and 
brought  to  such  a  strength  that  one  pint  represents  sixteen  troy 
ounces  of  the  drug.  In  consequence  of  the  great  amount  of  time, 
and  labour  necessary  for  their  preparation,  and  the  waste  of  alcohol 
involved  in  the  process,  it  has  been  recently  proposed  to  reduce  the 
strength  of  fluid  extracts  generally  to  one-half.  The  author  of  the 
present  paper  objects  to  the  adoption  of  this  course,  and  considers 
that  by  suitable  modification  the  processes  may  be ,  rendered  more 
practicable  and  sufficiently  easy  of  execution. 

He  thinks  an  alteration  might  be  made  in  the  degree  of  fineness 
to  which  the  Pharmacopoeia  directs  the  drug  to  be  pulverised.  In- 
stead of  bringing  the  drug  to  a  uniform  powder  that  will  pass 
through  a  sieve  of  fifty  meshes  to  the  inch,  he  recommends  to  grind 
it  as  fine  as  possible,  and  sift  it  successively  through  sieves  20,  40, 
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and  60  mes-bes  to  the  inch,  repeating  the  operation  two  or  three 
times,  or  so  long  as  any  fine  powder  is  obtained.  In  packing  for 
percolation  the  powders  are  arranged  in  the  order  of  their  fineness, 
commencing  with  the  finest — thus  exposing  the  least  permeable  por- 
tions of  the  drug  to  the  most  solvent  portions  of  the  menstruum, 
and  also  ensuring  a  slow  rate  of  percolation,  so  essential  to  a  success- 
ful result.  Operating  in  this  way,  perhaps  a  Httle  more  menstruum 
is  required,  than  if  the  drug  were  in  "  moderately  fine  "  powder,  as 
directed ;  but  then  the  process  is  brought  within  the  range  of 
practicability. 

The  following  formulas  illustrate  tlie  ideas  of  the  writer  on  this 
subject : — 

Extradum  Buchu  Fluidum. 

p,    Buchu 16  troy  ounces. 

Glycerine 4  fluid  ounces. 

Alcohol  and  Water sufficient. 

Grind  the  buchu,  and  sift  it  successively  through  No.  20,  No.  40, 
and  No.  60  sieves,  keeping  the  result  of  each  sifting  separate.  Mix 
the  glycerine  with  twenty  fluid  oances  of  the  alcohol,  and  with  five 
fluid  ounces  of  this  menstruum  moisten  the  difierent  lots,  and  intro- 
duce them  successively  into  the  percolator,  commencing  with  the 
finest;  pack  firmly,  and  gradually  pour  on  the  remainder  of  the 
alcohol  and  glycerine,  following  it  with  a  mixture  of  alcohol  and 
water  in  the  same  proportion,  till  the  drug  ceases  to  absorb  any 
more,  and  the  menstruum  remains  permanently  on  the  surface  ;  then 
liaving  closed  the  orifice  of  the  percolator  with  a  cork,  and  put  on 
the  cover,  set  aside  to  macerate.  At  the  end  of  twenty-four  hours, 
or  longer,  remove  the  cork,  and  allow  the  percolation  (which  should 
not  be  faster  than  ten  drops  per  minute)  to  proceed.  When  the 
liquid  has  disappeared  from  the  surface,  pour  on  menstruum  till 
twelve  fluid  ounces  of  percolate  have  passed  ;  set  this  portion  aside, 
and  continue  the  percolation  with  the  remainder  of  the  menstruum, 
and  finally  water,  till  the  buchu  is  exhausted,  or  until  two  pints 
more  of  percolate  have  been  obtained.  Concentrate  this  by  distil- 
lation in  a  water-bath  still  till  reduced  to  four  fluid  ounces,  and  mix 
it  with  the  reserved  percolate.  Allpw  the  mixture  to  stand  foi* 
twenty-four  hours,  and  filter  through  paper. 

The  menstruum  employed  in  this  formula,  is  less  alcoholic  than 

the  Pharmacopceia  directs ;  but  it  is  sufficiently  so  to  extract  and 

rofain  in  solution  the  active  principles  of  buchu.     The  glycerine 

to  prevent  the  separation  of  resinous  matter,  which  occnrs 
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during  distillation,  when  a  purely  alcoholic  menstruum  is  employed. 
In  the  unfiltered  fluid  extract,  no  deposit  had  occurred  after  the  lapse 
of  several  weeks. 

Extr actum  Cinchonce  Fluidum. 

p,     Cinchona,  yellow 16  troy  ounces. 

Alcohol 4  pints. 

Glycerine 8  fluid  ounces. 

Grind  and  sift  the  cinchona  in  the  same  manner  as  directed  for 
buchu,  mix  the  glycerine  with  three  pints  of  the  alcohol,  and  with 
six  fluid  ounces  of  the  menstruum  moisten  the  cinchona,  and  pack 
moderately  in  a  glass  percolator ;  pour  on  the  balance  of  the  alcohol 
and  glycerine,  and  then  the  remaining  pint  of  alcohol,  following  it 
with  water,  till  about  four  pints  of  percolate  have  been  obtained. 
Put  the  percolate  into  a  water-bath  still,  and  distill  ofi"  the  alcohol 
till  reduced  to  the  measure  of  sixteen  fluid  ounces. 

Extradum  Hyoscyami  Fluidum. 

{{,    Henbane  Leaf 16  troy  ounces. 

Glycerine 4  fluid  ounces. 

Alcohol  and  Water  .     .     .     each  a  sufficient  quantity. 

Mix  the  glycerine  with  twelve  fluid  ounces  of  alcohol  and  eight 
fluid  ounces  of  water,  and  with  six  fluid  ounces  of  this  menstruum 
moisten  the  henbane  previously  prepared  for  percolation.  Pack 
firmly  in  a  cylindrical  glass  percolator,  and  pour  on  menstruum  till 
the  surface  remains  covered ;  macerate  for  twenty-four  hours,  then 
proceed  with  the  percolation,  using  the  remainder  of  the  glycerine 
menstruum,  dilute  alcohol  and  water  successively  till  at  least  three 
pints  of  percolate  have  been  obtained.  Of  this,  reserve  the  first 
twelve  fluid  ounces,  and  distill  the  remainder  in  a  water-bath  still 
till  reduced  to  eight  fluid  ounces  ;  to  this  add  the  reserve  percolate, 
and  continue  the  distillation  till  reduced  to  such  a  point  that,  when 
cold,  the  finished  fluid  extract  shall  measure  exactly  sixteen  fluid 
ounces. 

In  the  same  way  prepare  fluid  extract  of  senna,  uva  ursi,  spigelia, 
sarsaparilla,  dulcamara,  serpentaria,  taraxacum,  and  gentian. 

Extradum  Bhei  Fluidum. 

P>    Ehubarb 16  troy  ounces. 

Alcohol,  Diluted  Alcohol    .     .  each  a  sufficient  quantity. 
Glycerine  .     .    .    .  "  .    .     .     .    .     .4  fluid  ounces. 
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Mix  two  fluid  ounces  of  the  glycerine  with  fourteen  fluid  ounces 
of  alcohol,  and  with  six  fluid  ounces  of  this  moisten  the  rhubarb 
(ground,  and  as  much  as  possible  of  it  passed  through  a  No.  40 
sieve).  Pack  moderately  in  a  conical  glass  percolator,  and  pour 
on  the  remainder  of  the  glycerine  and  alcohol.  Macerate  for  twenty- 
four  hours,  then  mix  the  remaining  two  fluid  ounces  of  glycerine 
with  one  pint  of  alcohol  and  fourteen  fluid  ounces  of  water,  and 
with  this  and  diluted  alcohol  continue  the  percolation  till  first 
sixteen  fluid  ounces,  which  reserve,  and  then  about  two  pints  more 
of  percolate  have  been  received;  this  latter  percolate  distill  in  a 
water-bath  still  till  reduced  to  twelve  fluid  ounces,  to  this  add  the 
reserve  percolate,  and  continue  the  distillation  till  reduced  to  such  a 
point  that,  when  cold,  the  fluid  extract  shall  measure  exactly 
sixteen  fluid  ounces. 

Fluid  Extracts  and  their  Menstrua.*  Edward  R.  Squibb, 
M.D.  (Proc.  Amer.  Pharm.  Assoc,  1870,  101,  161.)  In  continua- 
tion of  the  subject  of  Percolation  and  Economy  of  Alcohol,  annually 
presented  to  the  association  for  some  years  past,  the  writer  ofiers  an 
abstract  of  the  results  of  his  last  year's  experience,  premisiiig  that 
he  has  neither  the  time  nor  inclination,  as  time  becomes  more  valu- 
able, to  defend  his  notions,  judgment,  or  accuracy,  or  even  to  point 
out  many  of  the  deductions  that  might  be  drawn  from  the  state- 
ments made  as  facts. 

It  is  not  uncommon  to  hear  observant  physicians  say  that  they  do 
not  obtain  results  from  the  fluid  extracts  corresponding  in  the 
proportion  of  minim  for  grain  to  the  drug  which  they  represent ; 
aud  pharmacists  who  use  the  official  formula  must  be  aware  that  the 
drugs  are  not  entirely  exhausted  by  the  processes  given.  A  critical 
inquiry  into  this  subject,  in  this  direction,  is  the  chief  object  of  this 
paper. 

A  practical  way  to  measure  the  rate  and  extent  of  exhaustion  by 
percolation  has  long  been  needed,  and  the  want  of  some  simple  and 
easy  plan  has,  perhaps  more  than  any  other  obstacle,  stood  in  the 
way  of  accurate  knowledge  and  progress  in  the  art  of  percolation. 
After  many  trials,  some  of  which  were  described  in  previous  papers, 
the  method  of  specific  gravity  has  thus  far  proved  the  most  satis- 
factory and  successful.  But  when  applied  by  the  hydrometer,  or  by 
the  ordinary  specific-gravity  bottle,  with  the  necessary  calculations, 
it  is  too  abstruse  and  complicated  for  common  usage. 

It  is  to  a  more  plain  and  simple  application  of  the  principle  of 

*  Bead  before  the  American  Pliarmaoeutioal  Association  at  a  meeting  at  Balti- 
more, 1871. 
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specific  gravity  that  attention  is  now  to  be  directed,  and  the  formula 
may  be  stated  as  follows : — In  percolation  the  density  of  the  per- 
colate will  vary  from  the  density  of  the  menstruum  in  proportion  to 
the  extent  and  rate  of  the  exhaustion.  It  follows  from  this  proposi- 
tion that  to  measure  the  extent  and  rate  of  exhaustion,  it  is  only 
necessary  to  measure  the  extent  and  rate  at  which  the  percolate 
varies  from  the  menstruum  at  the  beginning  of  a  percolation  and 
approaches  to  it  at  the  end,  absolute  exhaustion  being  indicated  by 
equal  density,  or  equal  weight  of  the  same  volume  at  the  same 
temperature,  of  the  menstruum  and  percolate.  This  measuring  is 
usefully  accomplished  with  sufficient  accuracy  by  separating  the 
percolate  as  it  passes  into  successive  portions  of  a  pint  each,  and 
weighing  them.  By  subtracting  from  this  the  weight  of  a  pint  of 
the  menstruum  at  the  same  temperature,  a  series  of  differences  will 
be  obtained  expressing  the  extent  and  rate  of  exhaustion.  When 
the  exhaustion  is  practically  completed  (it  is  never  absolutely 
accomplished),  the  residue  is  dried  and  weighed,  and  its  weight 
subtracted  from  the  weight  of  the  substance  as  originally  taken  for 
percolation.  The  difference  or  loss  in  weight  indicates  the  total 
amount  of  solid  matter  dissolved  and  removed  by  the  menstruum. 
Then,  as  the  sum  of  the  differences  in  weight  between  equal  volumes 
of  the  menstruum  and  percolate  at  the  same  temperature,  is  to 
the  total  amount  of  solid  matter  or  extract  dissolved  out  by  the 
menstruum,  so  is  each  separate  difference  to  the  weight  of  solid 
extract  in  the  portion  of  percolate  which  that  difference  represents. 
That  is  to  say,  the  total  weight  or  amount  of  solid  extract  being 
ascertained,  the  ratio  of  the  differences  in  density  is  applied  to  it  to 
obtain  a  ratio  of  the  rate  of  exhaustion,  and  to  ascertain  the  dis- 
tribution of  the  total  extract  throughout  the  percolate. 

This  method,  applied  to  nearly  all  the  fluid  extracts  which  are  at 
present  official,  and  to  some  others,  has  convinced  the  writer, — 

First.  That  the  present  official  processes  do  not  sufficiently  ex- 
haust the  drugs  to  which  they  are  applied  ;  and, 

Second.  That  these  processes  do  not  take  the  best  way  to  attain 
the  object.  That  the  supposed  advantage  of  using  coarse  powders 
is  a  delusion.  That  maceration  is  useless  at  the  commencement  of 
the  process  of  percolation,  but  useful  after  the  substance  has  been 
partially  exhausted.  That  the  menstrua  are  not  always  the  best 
that  could  be  selected,  either  for  extracting  the  useful  portions 
of  the  drug  or  for  excluding  the  useless  portions.  That  glycerine  is 
preferable  to  sugar  where  either  gives  any  positive  advantage,  but 
that  anything  like  a  general  use  of  glycerine  in  fluid  extracts  is  to 
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be   deprecated,  as   tlie   advantages   are   more   in   appearance   than 
reality. 

The  following  table,  embracing  the  snbstance  of  nine  official 
fluid  extracts  and  one  other,  is  limited  in  extent  by  the  size  of  the 
page,  but  is  large  enough  to  illustrate  these  points.  These  per- 
colations, excepting  ergot  and  lupulin,  were  all  made  with  fine 
powders,  moistened  with  more  menstruum  than  is  directed  by  the 
Pharmacopoeia,  and  the  moistened  powder  put  through  a  sieve 
of  about  twelve  meshes  to  the  inch  before  the  packing.  The  packing 
and  percolating  was  then  done  with  all  the  care  and  skill  which  the 
writer's  experience  could  suggest,  so  that  the  results  are  considered 
to  be  much  better  than  an  average  practice  would  give.  Each  pint 
of  percolate  was  weighed  in  a  flask  marked  in  the  narrow  part 
of  the  neck,  and  the  menstruum  at  the  same  temperature  was 
weighed  in  the  same  flask,  and  the  difierence  in  weight  set  down  in 
the  column  under  that  heading.  The  same  powder,  managed  in  the 
same  way,  was  percolated  at  once  ;  and  another  portion,  after 
macerating  four  days,  with  no  practical  difierence  in  result ;  whilst  a 
maceration  of  twenty-four  hours  after  the  third  or  fourth  pint  of 
percolate  had  passed,  would  always  increase  the  differences  some- 
what, and  would  often  increase  them  much.  Changes  of  tem- 
perature, also,  by  changing  the  solvent  power  of  the  menstruum, 
caused  the  differences  to  rise  and  fall  somewhat,  coincident  with 
changes  of  weather.  A  simple  inspection  of  the  proportion  of  the 
extract  contained  in  the  first  pint  of  each  percolate  will  probably 
expose  the  fallacy  that  any  amount  of  expert  skill  and  management 
could  ever  make  that  pint  represent  the  whole  efficacy  of  the  drug. 
In  percolating  the  powder  of  good  aconite  root  by  a  very  slow 
and  careful  percolation,  the  characteristic  numbing  impression  upon 
the  tongue  was  distinctly  though  faintly  perceptible  by  the  applica- 
tion of  a  few  drops  from  the  thirteenth  pint.  The  bitterness  of 
cinchona  was  perceptible  in  the  seventeenth  pint ;  but  neither 
the  taste  nor  odour  of  wild  cherry  bark  was  perceptible  in  the 
sixteenth  pint,  though  the  amount  of  extract  contained  was  large. 
Ergot  was  necessarily  percolated  in  coarse  powder  (No.  GO),  and 
was  easily  and  rapidly  exhausted ;  but  the  dried  residue  powdoi-ed 
finer  gave  a  notal)le  proportion  of  extract,  which,  for  want  of  time, 
was  not  determined.  Not  so  with  lupulin,  however,  which,  per- 
'olated  in  its  natural  condition  of  coarse  powder,  loffc  a  light  residue, 

t loni  which  no  ordinary  management  could  extract  anything  more. 

I'Ik;   percolation  of   lupulin   was   very   regular   and  uniform,  and 
maceration  at  any  stage  of  the  process  had  no  perceptible  effect. 


^3 


Tjo'arjxa 


•Qouejajgro:    §^5:;«>«>««>«<'N" 


•ijOBJ^xg; 


•90TI8J8J5TCI 


•  t^eo  ~  toco 


03     o     -e 

>  00  3  -2  "M     .         fi 
)  CO  ^  ri  M   Q,      'K 


'S       ^ 


•(joBj^xa 


05  OS  »>•  t*  »  CD  00  • 


•eonajaj^To: 


c2«oeocDt^5D-}ie5  —  oomiM- 
cDaoo'^'*eioe<5We<5'-'e5 

U5  N  1— ' 


CO 
bS  O 
gP5 


•ijo'Bj^xa 


)0  O  O  OOi 


•aonajGjgrd 


itJt^SOQOOQQ-^ON 


I  s  —  Q.  .y    o» 


■ijo-BJiixa 


■^Qt»05(M(M»O-<fii»«CO  —  00NO5Q 


•oonojajgyo; 


i-<flN»O00Ma0t^iMO5'-' 


•^OBJ^xg 


•80U8j;8jgici 


l0S-#  NIM  r-i 


OOOaC»5t^COCO(M<N' 


eO         -^  rl 


«5   P.00 


•(jo-BJ^jxa: 


OOIM— '•<5NO5N00-*«<)C5»O»a 
t^  CO  I-H 


•80U8J:8jgTC[ 


§j§^; 


00  IM  «5  'S  "^ 
t»  CO  ^        >—  I 


•a  2 


5 


•^o'Bj^jxa: 


;2sg§ssi§s?5§i 


CO  CO  rH  Tfi  eo  ■ 


•oou:oj8jgT(][ 


ocu5oaoeoccoou5»«-^'-<oix>-<?NU5Qo 
oiusi>'*iO<N(NCD05t^cceoiMi— eoNco 


t>co 


Pc       IM 


•'\013J.%X^ 


05— 'COTfOMiM'^t'.t^rHcqeo 
ooNr>  —  t>io>o-<Ji'*'#co(M 

t>CO  --  rH 


•eonajajgio: 


'<MCD'*(M(MIMi-li-i^r-i 


«         d        2 


o  q 


•ijo'Bi^jxa: 


(MCOOt^-^OS'f'COOO  —  lOCOffqOpOiCO 

i-H-^  —  coooocDJ^t^coiocDio-^coeo 

lO  CO  (M  rl  rH 


•aonajajgia 


accoQOi>.t:^ocOi-i-^-^^t~ost^cqo 

00  05--^t>»OlOeO'*-*e0COC0S<l(N<M(N 
C^  i-l  r-l 


uoT^aoj 


•s^tnj 


i-iNeO-<JliOCOb-00O5©— 'NCO-^lOCDl* 


P<     -tH 


Pi 


-5  §-y  o^J-gg 


if-S^'il 


T5  T^      r  .s  a'  o  !r! 

:3  ^H  o  ,ia  5  ®  i" 
O'P  h^  P-i  !^  Ph  Ph 


P=2 


PHARMACY.  367 

Effective  percolations  of  dandelion-root  are  very  slow,  and  therefore 
very  perfect ;  and  like  those  of  sarsaparilla,  often  become  slower 
as  they  approach  completion. 

The  great  difference  in  the  rate  of  exhaustion  in  the  examples 
given  in  the  table  indicates  that  no  general  rule  of  limit  can  be 
adopted,  but  that  each  substance  must  be  studied  by  itself.  From 
results  given  in  a  previous  paper,  the  solid  extract  obtained  by 
percolation  from  some  drugs,  and  probably  from  all,  is  not  of 
uniform  medicinal  value  as  found  in  different  parts  of  the  percolate, 
but  becomes  weaker  towards  the  end.  When  this  ceases  to  be 
of  practical  value,  or  in  other  words,  when  the  percolation  should 
terminate,  was  not  determined.  Among  the  examples  given  it  will 
be  seen  that  if  the  Pharmacopoeia  used  fine  powder  and  slow 
percolation,  it  would,  in  the  case  of  dandelion,  obtain  86  per  cent,  of 
the  total  extract;  and  it  is  probable  that  this  is  somewhere  near 
or  beyond  the  limit  of  practical  utility.  If  so,  it  might  be  directed 
that  fluid  extracts  as  a  class  of  preparations  should  not  contain 
less  than  80  per  cent,  of  the  total  solid  extract  which  the  drugs  were 
capable  of  yielding  to  the  given  menstruum ;  and  the  limit  of 
percolation  necessary  to  obtain  this  is  shown  by  one  of  the  lines 
of  the  table.  But  where  this  80  per  cent,  of  the  solid  extract  has 
been  obtained,  it  is  not  within  the  compass  of  a  pint,  but  is  con- 
tained in  a  number  of  pints,  never  less  than  2|  nor  more  than  11. 

To  get  these  various  large  quantities  within  the  measure  of  a 
pint  each  without  the  use  of  heat,  and  with  the  least  loss  of  men- 
struum, is  the  next  and  great  requisite,  without  which  they  are  not 
fluid  extracts. 

To  accomplish  this,  there  appears  to  be  no  choice  of  means.  There 
is  one  way,  and  only  one  way,  known  to  the  writer  by  which  it  may 
bo  done,  and  that  is  by  repercolation,  or  percolating  fresh  portions 
of  the  drug  with  percolate  from  previous  portions,  until  the  normal 
difference  in  weight  between  equal  volumes  of  the  menstruum  and 
percolate  is  attained. 

This  process  is  somewhat  complex  and  troublesome,  and  requires 
knowledge  and  skill ;  and  worse  than  all,  requires  that  a  stock 
of  weak  percolate  of  different  densities  be  carried  from  one  making 
to  the  next  for  each  fluid  extract.  But  as  it  appears  to  bo  absolutely 
the  only  means  of  accomplishing  the  end  well  and  properly,  there  is 
no  choice  between  it  and  those  means  which  give  results  too  im- 
p'^rfect  for  the  present  state  of  pharmacy. 

This  process  of  repercolation  has  been  described  in  previous 
})'iper8,  but  it  may  be  useful  here  to  offer  a  table  of  examples,  carried 
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out  to  an  exaggerated  extent,  to  exhibit  its  scope  and  capacity;  and 
yellow  cinchona,  dandelion,  and  senna  are  selected  for  illustration. 
All  these  drugs  were  taken  in  the  very  fine  powders  as  met  with  in 
the  markets.  One  Pharmacopoeia  portion  of  7680  grains  of  each 
was  taken  for  each  percolation,  and  three  percolations  of  each  drug 
were  made.  The  percolate  from  the  first  portion  of  each  was  taken 
to  moisten  and  percolate  the  second,  and  the  percolate  from  the 
second  portion  of  each  was  taken  to  moisten  and  percolate  the  third. 

The  menstruum  used  for  yellow  cinchona  was  a  mixture  of  one 
part,  by  weight,  of  glycerine,  and  three  parts,  by  weight,  of  stronger 
alcohol.  That  used  for  the  senna  was  diluted  alcohol,  and  that  used 
for  the  dandelion  was  a  mixture  of  equal  weights  of  stronger  alcohol 
and  water.  The  yellow  cinchona  and  dandelion  were  each  moistened 
with  8  f  §  of  menstruum  and  percolate,  and  the  senna  with  9  f^.  All 
the  moistened  powders  were  passed  through  a  sieve  before  packing, 
and  were  packed  and  managed  alike,  each  pint  as  it  came  from  one 
funnel  being  poured  on  top  of  the  other. 

It  will  be  seen  by  reference  to  the  first  table  that  it  is  estimated 
that  the  Pharmacopoeia  maij  get  in  yellow  cinchona  55  per  cent,  of 
the  extract  from  the  bark,  or  866  grains  in  the  two  pints.  By  the 
last  cinchona  column  of  the  table  of  repercolations  it  will  be  seen 
that  if  the  first  four  pints  from  the  third  portion  be  mixed  together, 
each  pint  of  the  mixture  will  contain  almost  as  much  extract  of 
cinchona  as  the  officinal  two  pints,  and  the  whole  four  pints  will 
make,  by  adding  the  next  four  pints  of  the  column,  eight  pints, 
having  nearly  the  strength  of  the  officinal  preparation,  and  this  from 
three  portions  of  powder. 

If  the  fluid  extract  of  cinchona  be  changed  in  the  new  Pharma- 
copoeia to  double  the  present  officinal  strength,  and  the  standard  for 
percolation  be  unchanged,  then  this  column  would  yield  about  2| 
pints  of  double  the  present  officinal  strength.  But  if  the  standard 
be  increased  so  that  the  preparation  shall  contain  80  per  cent,  of  the 
extract,  or  1244  instead  of  866  grains,  then  the  first  pint  of  the 
column  is  not  strong  enough,  and  another  portion  must  be  percolated 
with  the  percolate  from  the  third  portion.  This  portion  may  be 
larger  or  smaller  than  the  others  in  proportion  to  the  wants  of  the 
operator,  and  will  yield  accordingly,  the  larger  portions  being  more 
economical. 

In  the  case  of  dandelion  (should  not  the  Pharmacopoeia  change 
the  English  name  to  taraxacum  ?)  the  Pharmacopoeia  is  estimated 
to  get  86  per  cent,  or  3222  grains  of  the  extract  in  its  pint.  This 
would  make  the  first  two  pints  of  the  last  dandelion  column  nearly 
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official.  But  if  tlie  standard  be  reduced  to  the  80  per  cent,  uni- 
formity, or  2993  grains  instead  of  3222  to  the  pint,  the  column 
would  yield  nearly  2|  pints  of  that  strength. 

In  the  case  of  senna,  the  Pharmacopoeia,  as  estimated,  may  get  78 
per  cent,  or  1972  grains  of  the  extract  in  its  prescribed  pint  of  fluid 
extract.  The  last  senna  column  of  the  table  would  yield  about  2j 
pints  of  this  strength.  But  if  the  standard  be  increased  to  80  per 
cent.,  or  2032  grains  of  extract  to  the  pint,  the  column  would  yield 
just  two  pints  of  this  strength. 

Of  course  the  weaker  percolates  of  these  final  columns  of  this 
table  yield  proportionately  more  when  applied  to  other  fresh  portions 
of  powder ;  but  in  some  instances  at-  least,  if  not  in  all,  repercolation 
cannot  be  carried  on  indefinitely,  because  of  the  weak  percolate 
becoming  overloaded  with  extract — the  20  per  cent,  which  is  rejected 
and  goes  on  accumulating — which  is  assumed  here  to  be  medicinally 
feeble.  After  a  year  or  two  of  active  practice,  it  becomes  necessary 
to  recover  the  alcohol  from  the  weaker  of  the  weak  percolates,  only 
carrying  on  the  stronger  ones.  In  no  case  need  each  separate 
portion  of  the  residuary  weak  percolate  be  kept  separate  from  one 
making  to  the  next,  but  the  different  strengths  may  be  grouped 
together  so  as  to  preserve  the  whole  in  three  or  four  bottles  for  each 
substance. 

From  the  above  considerations  it  would  follow  that  a  fluid  extract 
representing  a  drug  minim  for  grain,  might  be  defined  or  described 
as  a  solution  containing  80  per  cent,  of  the  extract  of  that  drug, 
which  is  soluble  in  a  given  prescribed  menstruum.  And  fluid  extract 
of  senna,  for  example,  would  be  powdered  senna  repercolated  with 
diluted  alcohol  until  equal  volumes  of  the  menstruum  and  percolate 
weighed  at  the  same  temperature,  difier  to  the  extent  of  14' 5  per 
cent.  =  988  grains  to  the  pint. 

The  menstrua  for  fluid  extracts  need  much  revision  and  much 
research,  for  upon  the  menstruum  a  large  part  of  the  therapeutical 
as  well  as  pharmaceutical  success  depends.  The  writer  has  only  very 
imperfectly  studied  this  branch  of  the  subject,  and  yet  too  much 
time  and  space  would  be  required  to  give  an  abstract  of  the  observa- 
tions made.  He  must  therefore  be  content  with  ofiering  his  judgment 
as  based  on  his  experience. 

The  author  here  makes  some  remarks  on  the  strength  of  com- 
mercial spirit,  and  the  custom  of  the  spirit  trade  in  America,  which 
we  pass  over.  It  may  be  as  well  to  state,  however,  that  the  United 
States  Pharmacopoeia  includes  three  kinds  of  spirit,  namely — 
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Alcohol Sp.gr.  0-835. 

Alcohol  dilutum.    Alcohol  mixed  with 

equal  volume  of  water     .     .     .     .  Sp.gr.  0-941. 

Alcohol  fortius Sp.gr.  0-817. 

An  alcoliolic  menstruum  which,  the  writer  has  found  necessary 
thus  far,  is  a  mixture  of  equal  parts,  by  weight,  of  stronger  alcohol 
and  water.  This  mixture  rejects  much  more  of  the  troublesome 
mucilaginous  portions  of  such  drugs  as  dandelion  than  the  diluted 
alcohol  does. 

Equal  weights  of  alcohol,  specific  gravity  '81953  at  15"6°  C.=60'' 
F.,  and  water,  give  a  mixture  having  a  specific  gravity 

atl5-6°C.=60°F.  -92858. 

at  25°         =77°  F.  -92003.     Difference,  -00089  for  each  1°  C. 

One  pint  of  this  mixture 

at  10-6°  C.  =51°  F.  weighs  439-93  grm.  =6789  grains. 
at30-6°C.=87°F.      „      433-03     „     =6682      „ 
20°C.=36°F.  6-9     „     =  107      „ 

A  mixture  of  three  parts,  by  weight,  of  stronger  alcohol,  and  one 
part  glycerine,  proves  to  be  a  very  good  menstruum  for  cinchona 
and  rhubarb,  and  may  be  found  applicable  to  other  drugs. 

Made  with  alcohol  of  sp.  gr.      .     .     -81674  at  15-6°  C. 
and  glycerine      „  ...     1-2523  at  15-6°  C. 

the  mixture  has  a  specific  gravity 

at  15-6°  C.  =  60°  F.  -90050. 

at  25*     C.  =  77°  F.  -89296,  or  -000802  for  ea.  1°  C. 

One  pint  of  this  mixture 

at  10-6°  C.  =51"  F.  weighs  427-30  gram.  =  6594  grains. 
at30-6°C.=87°F.      „       419-82     „     =6479      „ 
20°C.=36°F.  7-48     „     =   115      „ 

The  other  special  menstruum  thus  far  studied  by  the  writer 
is  one  that  has  been  found  well  adapted  to  wild  cherry  bark, 
pareira  brava,  and  uva  ursi.  This  is  a  mixture  of  two  pai-fcs  stronger 
alcohol,  three  parts  glycerine,  and  five  parts  water,  liy  measure 
this  is  very  nearly  two  measures  each  of  the  alcohol  and  glycerine, 
and  four  of  water. 

Made  from  alcohol  of  sp.  gr.  '81953  at  15'6*  C,  and  glycerino 
sp.  gr.  1-2523  at  15'6*  C,  it  has  a  sp.  gr. 
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at  15-6°  C.  =  60°  F.  1-03833, 

at  25°     C.  =  ir  F.  1-03283,  or  nearly  -0006  for  ea.  1°  C. 

One  pint  of  this  mixture 

at  10-6°  C.  =61°  F.  weighs  492-03  gram.  =  7593  grains, 
at  30-6°  C.  =87°  F.       „      486-97     ,,     =7514      „ 
20°  C.  =36°  F.  5-06      „      =     79      „ 

It  appears  very  probable  that  special  menstrua  for  special  drugs 
can  and  should  be  very  much  multiplied.  Indeed,  it  may  be 
regarded  as  almost  certain  that  a  proper  degree  of  research  would 
show  that  every  drug  requires  a  special  menstruum  in  order  to 
secure  the  best  results.  If  there  be  a  rule  of  any  general  applica- 
bihty,  it  is  that  for  drugs  which  contain  definite  alkaloids,  the 
menstruum  should  be  as  strongly  alcoholic  as  possible,  a  rule  which 
is  in  opposition  to  former  practice. 

It  remains  now  to  notice  the  prominent  fluid  extracts  with  which 
the  writer  has  had  most  experience  in  detail. 

Fluid  extract  of  Aconite  root. — N"ot  ofiicial,  but  should  be,  and 
should  always  bear  a  red  label.  The  root  should  be  in  very  fine 
powder,  and  the  menstruum  stronger  alcohol.  The  ofiicial  quantity 
of  powder  requires  5  f5  for  moistening,  and  the  moistened  powder 
should  be  passed  throrgh  a  sieve  before  packing.  A  pint  of  the 
menstruum  at  25°  C.  =  77°  F.,  weighs  about  5907  grains,  and 
a  pint  of  the  finished  preparation,  at  the  same  temperature,  should 
weigh  about  6350  grains,  giving  a  difi'erence  of  about  440  grains, 
varying  somewhat  with  the  quality  of  the  root  and  the  dryness 
of  the  powder. 

Fluid  extract  of  Belladonna  root. — Not  ofiicial,  but  should  be, 
as  stronger  and  more  uniform  than  that  yielded  by  the  leaf.  The 
two  are  not  necessary,  and  if  the  leaf  was  dropped,  the  root 
would  soon  go  into  general  use.  The  fluid  extract  should  always 
bear  a  red  label. 

The  root  should  be  in  very  fine  powder,  and  the  menstruum 
stronger  alcohol. 

Fluid  extract  of  Buchu,  official. — The  leaf  should  be  green  and 
fresh,  the  short  buchu  the  best,  and  be  in  very  fine  powder.  Many 
menstrua  tried,  with  various  portions  of  glycerine  and  water, 
but  none  so  good  as  stronger  alcohol.  About  8  f5  required  to 
moisten  the  powder,  which  should  be  passed  through  a  sieve  before 
packing.  A  pint  of  the  menstruum  weighs  about  5907  grains, 
and  a  pint  of  the  finished  preparation  about  6677  grains,  giving 
a  cifierence  of  about  770  o^rains. 
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Fluid  extract  of  Glmicifuga,  official. — The  root  being  in  very  fine 
powder,  the  official  plan  yields  an  excellent  preparation  by  reperco- 
lation.     The  process  could,  howeyer,  be  much  simplified. 

Fluid  extract  of  Cinchona,  official. — The  bark  should  be  in  very 
fine  powder,  the  menstruum  one  part  glycerine  and  three  parts 
alcohol,  and  8  f5  should  be  used  to  moisten  the  powder  before 
sifting.  Many  menstrua  were  tried  with  this  drug,  but  none 
seemed  to^  answer  so  well  as  the  mixture  indicated.  With  it  a  fluid 
extract  was  prepared  of  which  a  minim  represented  about  one 
and  a  half  grains,  and  this  has  now  stood  more  than  four  months 
without  a  deposit.  Therefore,  a  preparation  of  one  minim  to  the 
grain,  or  double  the  present  official  strength,  would  probably  stand 
indefinitely,  and  this  change  of  strength  is,  in  the  writer's  judgment, 
very  desirable.  The  details  of  this  percolation  are  given  in  the 
tables.  In  the  management  of  this  drug  the  weak  percolates 
become  overloaded  with  extract  from  time  to  time,  but  the  alcohol 
can  be  easily  recovered  from  them  without  much  damage,  as  the 
glycerine  takes  care  of  the  alkaloids  and  bitter  principles. 

The  writer  has  found  no  demand  for  fluid  extract  of  colchicum 
root,  and  believes  it  to  be  a  useless  preparation,  while  that  of  the 
seed  is  so  commonly  used,  and  a  more  uniform  preparation. 

Fluid  extract  of  Gonium  seed,  not  official. — But  should  be.  One 
hundred  pounds  of  green  unripe  fruit  or  seed,  yield  about  thirty-five 
pounds  of  dried  unripe  fruit,  which  when  properly  dried  retains  its 
green  colour.  The  best  fluid  extract  of  this  very  tender  and  sen- 
sitive drug,  is  made  by  crushing  the  fresh  unripe  seed  with  a  small 
proportion  of  stronger  alcohol  slightly  acidulated  with  hydrochloric 
acid,  and  pressing  out  the  liquid  by  a  powerful  press,  and  evaporating 
without  heat,  by  enclosing  it  over  lime,  until  three  pounds  of  the 
fresh  unripe  fruit  is  represented  by  one  pint  of  the  preparation. 

An  excellent  preparation  may  also  be  made  from  the  dried 
unripe  fruit  in  fine  powder,  by  repercolation  with  stronger  alcohol 
slightly  acidulated  with  hydrochloric  acid. 

Fluid  extract  of  Ergot,  official. — Ergot  cannot  be  obtained  in  fine 
powder  without  material  injury.  It  should  be  had  in  as  fine  a 
powder  as  practicable  without  drying,  and  this  grinding  should 
be  done  at  the  time  when  it  is  to  be  percolated.  Skilfully  reper- 
eclated  with  diluted  alcohol  acidulated  with  one  per  cent,  of  acetic 
ficid,  the  preparation  appears  unexceptionable.  A  pint  of  the 
raenstruum,  at  25"  C.  =»  y?''  F,,  weighs  about  6824  grains,  and 
a  pint  of  the  finished  preparation  weighs  about  7224  grains,  giving 
a  difference  of  about  400  grains. 
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Fluid  extract  of  Ipecacuanha,  official. — This  preparation  is  very 
much  in  need  of  special  study  and  research,  the  present  formula 
being  troublesome  and  uncertain  in  regard  to  the  precipitation  of  the 
resin,  and  yielding  a  preparation  not  uniform  in  appearance  and 
properties. 

Fluid  extract  ofFareira  Brava,  not  official. — But  should  be.  This 
drug  from  its  density  is  a  refractory  substance  to  percolate.  It 
should  be  in  the  finest  possible  powder,  and  be  percol^-ted  very 
slowly  with  the  mixture  of  alcohol,  glycerine,  and  water. 

Fluid  extract  of  Wild  Cherry  Bark,  official. — Tliis  is,  perhaps,  the 
most  troublesome  of  the  official  formulas,  and  requires  more 
knowledge  and  skill  than  repercolation  does.  If  the  menstruum 
be  watery  enough,  and  contain  but  little  alcohol,  the  reaction  be- 
tween the  constituents  of  the  bark  for  the  production  of  hydrocyanic 
acid  and  oil  of  bitter  almonds  takes  place  during  the  maceration, 
and  thus  saves  the  circuitous  route  by  emulsion  of  almonds.  The 
mixture  of  alcohol,  glycerine,  and  water  is  well  adapted  to  this 
percolation,  and  yields  a  preparation  having  much  more  of  the 
■  sensible  properties  of  the  drug  than  the  official  process.  It  should 
also  be  made  double  the  present  official  strength. 

A  pint  of  the  menstruum  weighs  about  7540  grains  at  mean 
temperatures,  and  a  pint  of  the  preparation  of  full  strength  about 
8290  grains,  giving  a  diffisrence  of  about  750  grains.  Or,  for  the 
present  official  half  strength  the  weight  of  a  pint  would  be  about 
7915  grains,  with  a  difference  of  about  375  grains. 

The  hydrocyanic  acid  and  oil  of  bitter  almonds  of  this  preparation 
seem  to  suffer  spontaneous  decomposition,  as  the  proportion,  always 
very  small,  appears  to  diminish  somewhat  rapidly.  As  the  phy- 
sician often  needs  these  sedative  constituents,  they  should  be  added 
at  the  time  of  prescribing. 

Fluid  extract  of  Bhubarh,  official. — The  rhubarb  should  be  in 
very  fine  powder,  and  be  repercolated  with  the  mixture  of  one 
part  glycerine  and  three  parts  stronger  alcohol.  Many  menstrua 
were  tried  with  this  drug,  but  none  seemed  to  do  as  well  as  that 
indicated.  A  pint  of  the  menstruum  weighs  about  6828  grains, 
and  a  pint  of  the  finished  preparation  about  7328  grains,  giving 
a  difference  of  about  500  grains. 

Fluid  extract  of  Sarsaparilla,  and  convpound  fluid  extract  of  Sarsa- 
parilla,  both  official. — Should  be  in  fine  powder,  and  be  repercolated 
with  diluted  alcohol,  and  glycerine  added  to  the  weak  residuary 
percolate   in   such  amount  as  to  constitute  one-fourth  the  weight 
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of  the  finished  preparation.  This  should  then  be  reduced  to  the 
proper  extent  by  distillation,  and  the  glycerine  residue  be  added 
to  the  strong  percolate. 

The  mezereon  of  the  compound  fluid  extract  is  often  complained 
of,  and  probably  might  be  omitted  without  injury. 

Fluid  extract  of  Senna,  official. — This  preparation,  made  by  the 
official  process,  is  often  complained  of  for  want  of  purgative 
strength.  In  order  to  try  the  effect  of  stronger  alcohol  as  a  men- 
struum for  senna,  a  portion  was  completely  exhausted  by  the  use  of 
18  pints  of  the  alcohol.  The  residue  was  dried,  and  when  taken  by 
the  writer  in  doses  of  180  to  200  grains,  proved  purgative,  and 
produced  griping.  Other  portions  were  exhausted  by  weaker 
alcohol,  and  the  residue  tried  in  the  same  way,  but  the  purgative 
power  did  ngt  disappear  entirely  until  the  alcohol  was  reduced 
by  the  addition  of  half  its  volume  of  water.  It  appears,  therefore, 
that  the  official  diluted  alcohol,  as  now  used,  or  that  which  is 
a  little  stronger,  as  made  by  mixing  equal  weights  of  stronger 
alcohol  and  water,  are  one  or  the  other  proper  for  the  repercolation 
of  senna.  The  diluted  alcohol  has  been  tried  and  does  well,  but 
whether  the  other  would  bo  better  has  not  been  tried.  The  addition 
of  glycerine,  even  in  small  proportion,  overloads  the  preparation 
with  mucilaginous  extractive  matter. 

Fluid  extract  of  Dandelion,  official. — The  German  bitter  root 
is  much  preferred  by  the  writer,  and  it  should 'be  in  very  fine 
powder.  The  official  diluted  alcohol,  as  now  directed,  dissolves 
an  unnecessary  proportion  of  the  mucilaginous  ingredients  of 
the  drug,  and  clogs  the  percolations.  A  mixture  of  equal  weights , 
of  stronger  alcohol  and  water  answers  better,  and  yields  a  good  pre- 
paration. 

Fluid  extract  of  TJva  Ursi,  official. — Should  be  simply  repercolated 
in  very  fine  powder  by  the  mixture  of  alcohol,  glycerine,  and  water. 
This  menstruum  seems  well  adapted  to  this  drug. 

Fluid  extract  of  Valerian,  official. — Various  mixtures  of  glycerine 
were  tried  for  percolating  this  drug,  but  without  success,  nothing 
answering  so  well  as  stronger  alcohol.  English  valerian  yields 
a  preparation  of  milder  taste,  a»d  finer  and  more  delicate  odour. 
But  the  German  or  French  drug,  which  gives  a  peppery  impression 
io  the  tongue,  is  doubtless  the  more  eflective  medicinal  agent. 

Fluid  extract  of  American  Hellebore,  official. — This  should  be 
repercolated  in  very  fine  powder  with  stronger  alcohol,  and  should 
always  bear  a  rod  label. 
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Fluid  extract  of  Ginger,  official. — This  should  be  made  from 
African  ginger  in  very  fine  powder,  and  not  from  Jamaica  ginger. 
The  latter  has  a  fine  aromatic  flavour,  but  the  former  is  the  stronger 
carminative.     The  menstruum  should  be  stronger  alcohol. 

The  difficulty  and  labour  in  making  good  fluid  extracts  has 
recently  led  to  a  proposition,  chiefly  advocated  among  the  pharma- 
cists of  Chicago,  to  reduce  the  strength  of  these  preparations  by 
one-half,  or  to  the  present  strength  of  the  fluid  extracts  of  cinchona 
and  wild  cherry  bark.  Although  there  are  some  good  reasons  for 
this  proposition,  yet  in  the  writer's  opinion  it  would  not  be  a  wise 
change.  The  popularity  of  these  medicines,  as  a  class,  depends 
largely  upon  the  convenience  which  they  offer  to  country  phy- 
sicians of  carrying  their  remedies  in  a  small  compass,  and  in  a 
convenient  form;  and  to  give  this  and  many  other  advantages 
up  at  this  late  day,  after  many  of  the  difiiculties  and  deficiencies 
have  been  discovered  and  remedied,  would  be  to  sacrifice  much 
useful  labour  with  the  recognised  advantages.  Besides,  one  of  the 
most  useful  of  the  directions  in  which  progress  in  pharmacy  is 
recognised,  is  in  the  concentration  and  condensation  of  medicinal 
agents. 

One  direction  in  which  several  of  the  fluid  extracts  might  be 
improved,  is  by  the  addition  of  corrigents.  Fluid  extracts  of 
cinchona  and  senna  should  have  aromatics  in  full  proportion  added, 
and  there  should  be  a  fluid  extract  of  May-apple  with  belladonna  or 
hyoscyamus,  and  aromatics. 

Extractum  Cinchonse  Flavae  Liquidum.  A.  W.  Gerard.  (Pharm. 
Journ.,  3rd  series,  i.,  863.)  The  author,  who  is  the  dispenser  at 
Guy's  Hospital,  writes  as  follows  regarding  this  preparation: — 

Having  some  time  since  obtained  this  preparation  from  a  difierent 
wholesale  house  than  whence  we  usually  purchased  it,  I  was  much 
surprised  at  the  difference  in  taste,  odour,  and  colour  from  that  we 
had  been  previously  using.  I  was  still  further  astonished  when,  on 
dispensing  it  with  an  alkali,  it  gave  neither  precipitate  nor  turbidity. 
I  at  once  set  some  of  this  aside  for  examination,  and  at  the  first 
opportunity  prepared  some  by  the  British  Pharmacopoeia;  and, 
having  purchased  three  other  samples,  I  engaged  myself  to  deter- 
mine their  relative  value. 

We  know  that  its  medicinal  properties  are  due  to  the  alkaloids 
therein ;  and  if  it  is  made  as  instructed,  with  the  yellow  bark,  which 
should  contain  not  less  than  two  per  cent,  of  quinine,  a  measured 
quantity  should  yield,  on  precipitation  with  an  alkali,  an  amount  of 
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alkaloids  not  below  a  certain  standard ;  what  that  standard  is  should, 
I  think,  be  determined  and  introduced  as  a  test  in  a  future  edition 
of  the  Pharmacopoeia. 

The  following  table  shows  the  amount  of  washed  and  dried  pre- 
cipitate obtained  from  two  drachms  of  each  on  the  addition  of  solu- 
tion of  potash : — 


Weight  of 
Precipitate. 

Colour. 

Taste. 

1 
2 
3 

t 

Home  made. 
Purchased. 
>> 

grs.  10 
„     10 
»      7 
„       3 
„       0 

Dark  brown. 

))         )) 
Brown. 
Pale  brown. 
Very  pale  brown. 

Aromatic  bitter. 

>»             »> 
Less  bitter. 
Slightly  bitter. 
Sweetish     and 
faintly  bitter. 

I  subjected  each  of  them  to  the  test  for  quinine  by  the  ether, 
chlorine,  water,  and  ammonia  process:  1,  2,  3,  and  4  gave  the  emerald 
green  colour,  5  failed ;  1  and  2  left  the  largest  amount  of  quinine 
upon  the  watchglass  after  the  evaporation  of  the  ether.  I  may  here 
mention  that  a  quick  and  ready  method  of  proving  the  presence  of 
quinine  in  this  preparation  is  to  place  a  thin  layer  on  a  piece  of 
window-glass  :  on  drying  and  exposing  to  the  transmitted  light,  it 
will  show  the  well-known  fluorescence. 

It  is  evident  that  this  article,  as  met  with  in  our  pharmacies,  is  a 
very  varying  product.  All  of  the  samples  except  No.  1  came 
through  respectable  wholesale  houses ;  tbat  they  should  supply 
chemists  with  such  diluted  forms  as  4  and  5  is  deserving  of  censure, 
and  warns  us  to  be  vigilant. 

Glycerole  of  Lupulin.  'By  Emmet  Kannal.  (American  Journ. 
of  Pkarm.,  xliii,,  24G.) 

9)  Lupulin 1  troy  ounce. 

Alcohol 6  fluid  ounces. 

Glycerine 9  fluid  ounces. 

Curasao  Cordial 1  fluid  ounce. 

Mix  the  alcohol  with  two  fluid  ounces  of  glycerine,  moisten  the 
lupulin  with  the  mixture,  pack  into  a  cylindrical  percolator,  and 
continue  to  add  this  mixture  until  eight  fluid  ounces  of  the  percolate 
lias  passed ;  to  this  add  the  remainder  of  the  glycerine,  previously 
mixed  with  the  Curasao,  and  thoroughly  mix  the  whole  together. 
This  will  afford,  by  careful  manipulation,  a  very  fine  preparation, 
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miscible  with  any  of  the  officinal  syrups  or  tinctures,  and  possessing 
all  the  medicinal  properties  of  lupulin.  Dose,  for  an  adult,  one 
teaspoonful,  representing  7^  grains  of  lupulin. 

Glycerine,  a  Vehicle  for  the  Internal  Administration  of  Chloro- 
form. (Chicago  Pharmacist,  iii.,  207.)  To  supply  the  wants  felt 
by  many  physicians  of  a  good  vehicle  for  the  internal  administra- 
tion of  chloroform,  Dr.  G.  Wilson  Murdock,  of  Cold  Spring,  N"ew 
York,  in  a  letter  to  the  Medical  Record,  suggests  the  use  of  a  solu- 
tion of  chloroform  in  glycerine,  which,  having  tried,  he  has 
found  to  answer  the  purpose  so  completely  as  to  leave  little  to  be 
desired. 

Dr.  Murdock  says  that  by  a  little  care  in  rubbing  it  up,  one  part 
of  chloroform  in  bulk  can  be  dissolved  in  three  of  glycerine.  This 
solution  is  perfectly  clear,  is  bland  to  the  taste,  and  has  but  a  slight 
odour  of  chloroform.  It  can  be  taken  readily  as  it  is,  or  can  be 
diluted  with  water  to  any  extent  without  disturbing  the  solution. 
Curiously  enough,  tbe  addition  of  water  immediately  increases  the 
smell  of  chloroform  without  any  precipitation  of  it. 

In  preparing  it,  it  is  best  to  take  one  part  of  chloroform  with  two 
parts  of  glycerine  ;  add  the  chloroform  very  slowly  and  rub  up 
carefully.  Then  put  it  in  a  bottle  and  let  it  stand  twenty-four 
hours.  A  little  chloroform  will  have  deposited  at  the  bottom. 
Separate  this  and  rub  it  up  with  the  third  part  of  glycerine,  then 
mix  it  with  the  rest,  and  the  solution  is  complete.  No  further 
separation  will  take  place.  Six  ounces  of  glycerine,  with  two  of 
chloroform,  will  give  seven  fluid  ounces  of  the  solution,  so  that  each 
fluid  drachm  contains  about  1 7  m  of  chloroform. 

The  Infusions  of  the  Pharmacopoeia.  J.  B.  Barnes.  (Pharm. 
Journ.,  3rd  series,  i.,  368.)  In  this  paper  the  author  describes  the 
results  of  a  careful  set  of  experiments  made  with  a  view  of  ascer- 
taining the  efiect  of  shortening  the  time  of  maceration  ordered  in  the 
Pharmacopoeia  for  the  infusions.  In  each  separate  set  of  operations 
the  sample  of  drug  employed  was  the  same ;  the  measuring  and 
weighing  were  carefully  made  ;  each  infusion,  excepting  that  of  lin- 
seed, was  filtered  through  paper  before  the  specific  gravity  was  taken 
and  the  evaporation  set  going ;  the  latter  was  made  in  porcelain 
dishes  over  a  water-bath,  and  the  resulting  extract  finally  dried  in  a 
water-oven  at  212°  F.  until  the  weight  became  constant. 

In  the  following  table  the  results  obtained  are  exhibited : — 
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Pbepabed 

IN   ACCOEDANCE 

WITH  Time  Ordered. 

Weight  of  Dried 

Infusion. 

Time  of  Infusion. 

Specific 
Gravity. 

Extract  obtained 

from  10  fl.  oz.  of 

Product. 

In  Grains. 

Bearberry  . 

Two  hours    .     . 

1-215 

82-25 

Buchu  .     , 

One  hour.     .     . 

1-213 

5508 

Cascarilla  . 

One  hour.     .     . 

1-211 

42-28 

Cinchona   . 

Two  hours    . 

1-210 

29-93 

Cusparia    . 

Two  hours    .     . 

1-210 

46-45 

Digitalis     . 

One  hour.     .     . 

1-208 

8-25 

Dulcamara. 

One  hour.     .     . 

1-215 

79-16 

Gentian      . 

One  hour.     .     . 

1-215 

34-87 

Hop.     .     . 

Two  hours    . 

1-213 

43-04 

Linseed 

Four  hours  .     . 

1-210 

19-75 

Rhatany     . 

One  hour.     .     , 

1-210 

33-33 

Rhubarb     . 

One  hour.     .     . 

1-211 

41-82 

Senega .     . 

One  hour.     .     . 

1-213 

56-93 

Senna   .     . 

One  hour.     .     . 

1-223 

140-12 

Serpentaria 

Two  hours    .     . 

1-209 

10-95 

Valerian     . 

One  hour.     .     . 

1-210 

29-47 

NOT  Prepared  in  Accobdanoe  with  Time  Ordered. 

Infusion. 

Time  of  Infusion. 

Specific 
Gravity. 

Weight  of  Dried 
Extract  obtained. 

In  Grains. 

Bearberry  . 

One  hour .     .     . 

1-215 

82-66 

Buchu   .     . 

Half  an  hour     . 

1-213 

54-78 

OaBcarilla  . 

Half  an  hour     . 

1-211 

42-12 

Cinchona    . 

Half  an  hour     . 

1-210 

30-24 

Cusparia     . 

1  One  hour.     .     . 

1-210 

47-22 

Digitalis     . 

Fifteen  minutes 

1-208 

8-25 

Dulcamara . 

Half  an  hour     . 

1-215 

79-32 

Gentian.     . 

Half  an  hour     . 

1-208 

33-33 

Hop.     .     . 

One  hour .     .     . 

1-213 

42-9 

Linseed.     . 

Two  hours    .     . 

1-210 

19-59 

Rhatany     . 

Half  an  hour     . 

1-210 

83-17 

Rhubarb     . 

1-211 

41-81 

Senega  .     . 

1-213 

55-55 

Senna   .     . 

1-221 

137-34 

Serpentaria 

It 

1-209 

10-08 

Valerian     . 

1-210 

28-7 

Infusion   of    bear]t)orry  made  in  two   honrs  gave  6*33  grammes 
extract;  that  which  had  infused  one  hour  yielded  5'85  grammes; 
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the  infusion  wliich  had  stood  for  half  an  hour  gave  2*82  grammes ; 
the  conclusion  is,  that  the  one-hour  infusion  is  as  good  as  that  which 
stood  two  hours. 

Infusion  of  buchu,  made  to  infuse  half  an  hour,  gave  3"55  grammes 
of  extract,  and  that  which  stood  one  hour  3'57  grammes ;  there  is 
no  real  difference. 

Cascarilla  infusion,  made  in  one  hour,  gave  2*74  grammes  of  ex- 
tract, and  that  which  had  stood  half  an  hour  2*73  grammes. 

Infusion  of  cinchona  bark,  prepared  in  one  hour,  yielded  within 
two  centigrammes  the  same  amount  of  extract  as  that  which  had 
been  infused  for  two  hours ;  practically  they  are  identical. 

Infusion  of  cusparia  (although  the  temperature  of  the  distilled 
water  is  ordered  to  be  at  120°  F.,  and  the  time  of  infusion  two 
hours)  is  equally  strong  when  macerated  for  one  hour  only. 

Infusion  of  digitalis  made  in  fifteen  minutes  gave  exactly  the 
same  amount  of  extract  as  that  which  had  stood  one  hour. 

That  of  dulcamara,  infused  for  half  an  hour,  yielded  within  one 
centigramme  the  same  weight  of  extract  as  that  which  had  infused 
one  hour. 

Compound  infusion  of  gentian,  made  in  accordance  with  the  time 
and  manner  ordered  in  the  Pharmacopoeia,  namely,  one  hour,  and 
the  root  sliced,  gave  2*26  grammes  of  extract;  whilst  when  infused 
for  half  an  hour,  and  the  gentian  root  was  bruised,  the  amount  of 
extract  obtained  was  2*85  grammes ;  therefore  there  can  be  no 
doubt  that  it  should  be  directed  to  be  bruised  instead  of  sliced.  Of 
course,  when  gentian  root  is  fresh,  it  is  tolerably  soft,  and  can  be 
easily  sliced  as  thin  as  you  please,  but  it  is  seldom  met  with  in  that 
state. 

Infusion  of  linseed,  which  had  stood  for  two  hours,  was  within 
one  centigramme  as  strong  as  the  Pharmacopoeia  infusion,  which  is 
directed  to  be  infused  for  four  hours. 

Infusion  of  hop,  made  in  one  hour,  was  also  within  one  centi- 
gramme as  strong  as  that  which  had  stood  two  hours. 

Infusion  of  rhatany,  made  in  half  an  hour,  yielded  2*15  grammes, 
whilst  that  which  had  infused  one  hour  gave  2"16  grammes  of 
extract. 

Senega  infused  for  half  an  hour  gave  3*6  grammes  of  extract, 
and  that  of  the  Pharmacopoeia,  which  stood  one  hour,  3 "69  grammes. 

Infusion  of  senna,  made  in  accordance  with  the  time  in  the 
Pharmacopoeia,  yielded  the  large  amount  of  9-08  grammes,  that 
prepared  in  half  an  hour  gave  8" 9  grammes  of  extract ;  therefore, 
this  is  not  so  good  as  that  which  had  stood  one  hour,  but  by  a  slight 
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increase  in  the  quantity  of  senna,  this  infusion  can  be  made  in  half 
an  hour  equally  as  strong  as  the  Pharmacopoeia  preparation. 

Infusion  of  serpentaria,  which  had  stood  for  two  hours,  yielded 
•71  gramme  of  extract,  whilst  that  made  in  half  an  hour,  gave  "7 
gramme. 

That  of  valerian,  made  in  one  hour,  gave  1*91  gramme  of  extract, 
and  the  infusion  prepared  in  half  an  hour  yielded  r86  gramme. 

From  these  results,  the  author  draws  the  following  conclusion : — 
namely,  that  infusions  of  bearberry,  buchu,  cascarilla,  cinchona, 
cusparia,  dulcamara,  gentian,  hop,  linseed,  rhatany,  rhubarb,  senega, 
and  valerian,  can  be  prepared  in  half  the  time  ordered  by  the  Phar- 
macopoeia; those  of  digitalis  and  serpentaria  in  one -fourth  the  time 
directed  for  infusion ;  and  this  without  resorting  to  any  special 
manner  of  making. 

After  the  publication  of  this  paper,  Mr.  A.  All  chin,  in  an  article 
of  the  Pharmaceutical  Journal  (Nov.  26,  Dec.  17,  pp.  421,  481), 
referring  to  this  subject,  gives  a  carefu> resume  of  all  that  has  been 
written  upon  the  preparation  and  preservation  of  infusions,  and 
supports  the  conclusions  at  which  Mr.  Barnes  had  arrived.  He 
concludes  as  follows  : — Let  all  roots,  barks,  and  leaves  be  reduced  to 
a  state  of  comminution,  that  will  allow  them  to  pass  through  a  sieve 
having  eight  meshes  to  the  linear  inch ;  be  careful  always  to  have 
the  infusion-jug  hot,  and  make  the  infusions  in  quantities  of  not  less 
than  a  pint ;  then  examine  the  results,  and  it  would  not  surprise  me 
if  it  should  be  found  that  the  time  for  standing  can,  in  some  cases, 
be  reduced  to  a  few  minutes,  and  that  not  more  than  one  or  two 
need  exceed  half  an  hour. 

Liquor  Epispasticus  and  Vesicating  Collodion.  C.  R.  C.  Tich- 
borne.  (Fhann.  Journ.,  3rd  series,  i.,  501.)  The  author  states,  that 
in  the  present  formula  for  liquor  epispasticus,  there  is  evidently  a 
mistake.  Based  upon  a  valuable  idea,  it  is  obvious  that  the  wrong 
acid  has  been  specified.     The  following  is  the  formula : — 

P>    Cantharides,  in  powder 8  ounces. 

Acetic  acid 4  fluid  ounces. 

Ether a  sufficiency. 

"  Mix  the  cantharides  and  acetic  acid,  pack  them  in  a  percolator, 
and,  at  the  expiration  of  twenty-four  hours,  pour  ether  over  tho 
contents  of  tho  percolator,  and  allow  it  to  pass  slowly  through  till 
twenty  fluid  ounces  aro  obtained." 

The  acid  directed  in  the  above  formula  is  tho  ordinary  acetic  acid, 
having  a  specific  gravity  of  1044.      Now,  independently  of   the 
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want  of  solubility  of  canthardine  in  cold  acid  of  tliat  gravity  (vide 
remarks  on  Solubility  of  Cantbaridine,  p.  318),  two  parts  of  acetic 
acid  are  not  miscible  witb  fourteen  parts  of  etber  of  tbe  gravity 
required  by  tbe  Pbarmacopceia. 

(Tbese  are  tbe  proportions  tbat  would  be  used.) 

If  we  mix  tbem  in  tbe  above  proportions  we  get  a  product  pre- 
senting two  layers  ;  tbe  lower  one  consists  almost  entirely  of  water, 
and  is  about  one-balf  tbe  bulk  of  tbe  original  acid  employed  ;  wbilst 
tbe  upper  is  etber,  bolding  in  solution  about  J3-  of  a  stronger  acid 
tban  tbat  originally  used ;  bowever,  tbese  fluids  act  ratber  differently 
wben  employed  for  tbe  exbaustion  of  tbe  cantbarides.  Obeying 
strictly  tbe  Pbarmacopoeia,  we  find  tbat  on  passing  tbe  etber 
tbrougb  tbe  powdered  flies,  tbe  etber  extracts  tbe  green  oil  and 
otber  ingredients  of  tbe  cantbarides,  tbe  latter  retaining  tbe  greater 
part  of  tbe  water  present  in  tbe  acetic  acid.  Tbe  result  is  an 
etbereal  tincture  saturated  witb  water,  and  baving  a  specific  gravity 
of  about  '770  at  15°  0.  About  14  ounces  of  etber  are  consumed  to 
produce  tbe  balf-pint  of  liniment.  If  tbe  residue  is  squeezed,  a 
considerable  quantity  of  water  is  tbe  result,  and  on  drying  in  tbe 
air  until  tbe  wbole  of  tbe  etber  bas  evaporated,  tbe  flies  will  be 
found  to  weigb  nearly  one  quarter  more  from  tbe  water  absorbed, 
instead  of  being  ligbter  from  tbe  loss  of  extractive.  A  process  of 
separation  seems  instituted,  by  wbicb  tbe  aqueous  portion  is  retained 
by  virtue  of  tbe  attraction  of  tbe  animal  matter. 

It  is  evident  tbat  glaeial  acetic  acid  sbould  be  used ;  if  tbis  is 
done,  a  rapidly  vesicating  and  bomogeneous  fluid  is  obtained.'  The 
following  is  tbe  alteration  tbat  tbe  autbor  suggests  : — 

^     Cantbarides  in  powder 8  ounces. 

Glacial  Acetic  Acid 2  fluid  ounces. 

Ether 28  ounces,  or  a  sufficiency. 

Rub  tbe  cantbarides  in  a  mortar  witb  tbe  glacial  acetic  acid,  and 
proceed  as  directed  in  tbe  Pbarmacopoeia.  Tbe  consumption  of 
etber  will  be  found  to  be  about  tbe  same  as  in  tbe  previously  men- 
tioned formula,  namely  28  ounces,  tbe  specific  gravity  at  15°  C. 
being  '779  ;  in  tbis  instance  tbe  cantbarides  will  be  found  to  bave 
lost  considerably  in  weigbt,  for  on  exposure  to  tbe  air  for  a  sbort 
time  until  tbe  etber  bad  evaporated,  tbey  were  found  to  weigb  only 
7  ounces. 

A  formula  for  vesicating  collodion  migbt  at  tbe  same  time  be 
introduced,  tbat  preparation  being  more  extensively  used  tban  tbe 
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vinegar  or  liniment.     The  collodion  is  a  great  favourite  witli  the 
ophthalmic  surgeons  ;  it  is  easily  made  in  the  following  manner  : — 

1^    Blistering  liquid 10  fluid  ounces. 

(not  made  with  ordinary  acetic  acid. ) 
Gun  cotton i  ounce,  or  a  sufficiency. 

Mix,  and  shake  them  occasionally  until  dissolved,  and  add  more 
gun-cotton  if  not  .thick  enough.  This,  in  fact,  resolves  itself  into 
the  formula  published  by  the  author  in  1862,* 

Solution  of  Guaiac  Resin  for  Medicinal  TTse.f  James  T.  Shinn. 
(Proc.  Amer.  Pharm.  Assoc,  1870,  78,  148.)  There  are  two  official 
liquid  preparations  of  guaiac, — the  tincture  and  ammoniated  tincture, 
both  of  which  are  perfect  solutions  of  the  drug,  but  are  very  dis- 
agreeable in  taste  when  given  alone,  or  even  when  diluted  with  4  or 
5  parts  of  water.  The  great  desideratum  is  to  find  a  menstruum 
which  is  a  good  solvent,  readily  miscible  with  water,  and  palatable ; 
and,  although  unsuccessful  in  this  attempt,  the  author  gives  some 
results  of  the  experiments  made. 

Alcohol  dissolves  all  the  resinous  portion  of  commercial  guaiac, 
leaving  from  20  to  25  per  cent,  of  impurities,  chiefly  chips  of  the 
wood  and  sand;  and  the  purified  guaiac  obtained  by  evaporating 
the  alcohol  from  this  solution  is  readily  dissolved  by  its  weight  of 
that  fluid.  The  official  tincture  (3  ounces  to  a  pint),  will  bear  an 
equal  volume  of  water  or  syrup  and  remain  clear,  and  is  miscible  in 
any  proportion  with  glycerine  and  liquor  potasses  without  producing 
turbidity. 

Thinking  a  reduction  in  the  amount  of  spirit  might  be  an  ad- 
vantage, the  following  formula  was  tried  : — 

9,    Purified  Guaiac ^ij- 

Alcohol fSiij- 

Solution  of  Potash f5ij. 

Glycerine ^S^j* 

DiBsolve  the  guaiac  in  the  alcohol,  and  add  the  solation  of  potash 
and  glycerine. 

This  forms  a  clear  and  permanent  solution,  of  plcasanter  taste 
than  the  tincture  when  given  alone,  but  when  mixed  with  water 
producing  about  the  same  turbidity,  and  leaving  the  same  acrid 

•  Pharm.  Jonm.,  2nd  series,  toI.  iii ,  606. 

t  Paper  read  at  the  meeting  of  the  American  Pharmaceutical  Association,  in 
answer  to  the  query,  ••  "What  is  the  best  and  most  eligible  liquid  form  for  the 
preparation  and  administration  of  goaiao  resin  ?  " 
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taste  in  the  fauces.  Glycerine  does  not  mask  this  acridity  so  well 
as  sugar ;  but  the  substitution  of  part  syrup  produced  a  precipitate 
of  the  resin. 

Decidedly  the  most  agreeable  manner  of  administering  guaiac  in 
liquid  form,  so  far  as  tried,  is  that  of  a  syrup  prepared  as  follows : — 

p,    Guaiac 5J« 

Solution  of  Potash f  ^ss. 

Sugar 5xiv. 

Water  sufficient. 

Macerate  the  guaiac  in  the  solution  of  potash,  mixed  with  f^ij  of 
water,  for  2  or  3  days  ;  then  percolate  with  water  till  f^viij.  of 
liquid  are  obtained,  in  which  dissolve  the  sugar. 

This  syrup  is  quite  pleasant  to  the  taste,  and  can  be  taken  alone 
or  mixed  with  water ;  it  has  been  prescribed  for  several  years  by 
Dr.  Ludlow,  of  Philadelphia,  with  decided  benefit  in  cases  of 
rheumatism,  and  can  be  given  for  a  long  period  without  exciting 
disgust. 

The  quantity  of  solution  of  potash,  may  be  doubled  without 
rendering  the  syrup  unpalatable,  and  thus  would  increase  the 
amount  of  guaiac  dissolved. 

Solution  of  Santonine.  John  Harley,  M.D.  (Practitioner, 
1871,  No.  32,  p.  85.)  Dr.  Harley  calls  attention  to  the  insolubility 
of  santonine,  which  considerably  impairs  its  utility  as  a  vermifuge. 
Water  cold  or  warm  takes  up  the  merest  trace.  Chloroform, 
absolute  alcohol,  the  strongest  acetic  acid,  turpentine,  hot  olive  oil, 
and  hot  glycerine,  are  the  only  simple  fluids  that  dissolve  any 
appreciable  quantity.  It  separates  from  the  oil  and  glycerine  on 
cooling ;  water  added  to  the  other  solvents  produces  the  same 
result. 

Having  investigated  the  subject.  Dr.  Harley  found,  after  a  good 
deal  of  trouble,  that  a  useful  solution  might  be  obtained  by  means 
of  carbonate  of  soda.     The  following  is  the  formula  : — 

IJt.     Saotonini,  in  pulvere gr-  ^j- 

Sodse  Bicarbonatis gr.  xx. 

AquiB  Destillatae giij. 

Put  the  soda  and  water  into  a  flask,  keep  the  fluid  near  the  boiling- 
point,  and  add  the  santonine  about  2  grains  at  a  time  until  the  whole 
has  dissolved.  Solution  is  effected  in  about  half  an  hour,  during 
which  time  the  water  is  reduced  to  5ij.,  or  if  not,  may  be  reduced  to 
that  bulk,  when  5j.  will  contain  a  full  dose — 6  grains  of  santonine. 
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The  solution  is  bright  and  permanent,  strongly  alkaline,  free  from 
odour  and,  except  that  of  carbonate  of  soda,  taste.  Carefully 
neutralised  with  acetic  acid,  an  equally  bright  and  permanent 
solution  is  formed.  Both  may  be  diluted  to  aliy  extent  with  hot  or 
cold  water  without  impairing  the  solution  of  the  santonine.  The 
whole  or  nearly  the  whole  of  the  santonine  is  precipitated  in  its 
original  form  of  colourless  rectangular  plates,  with  bevelled  edges, 
immediately  by  mineral  acids,  and  after  some  hours  by  excess  of 
acetic  acid. 

Mixed  with  acid  urine,  sp.  gr.  1"0175,  containing  excess  of  uric 
acid,  and  kept  for  several  hours  at  100"  F.,  no  turbidity  is  produced, 
unless  in  the  case  of  the  alkaline  solution  and  an  excess  of  phos- 
phates in  the  urine,  when  a  slight  cloudiness  may  occur  from  the 
separation  of  the  latter.  This  proves  that  excess  of  uric  acid  fails  to 
cause  a  deposition  of  santonine. 

In  cases  where  powders  are  objected  to,  a  pleasant  mixture  may  be 
made  by  adding  a  little  syrup  and  flavouring  water  to  the  solution 
of  santonine. 

Ferrated  Elixir  of  Cinchona.  (Amer.  Journ.  Pharm.,  xliii.,  219.) 
The  editor  of  the  American  Journal  of  Pharmacy  publishes  the  two 
following  formulas  for  this  preparation. 

They  represent  the  two  views  held  by  American  pharmaceutists 
regarding  this  combination.  According  to  one  of  these,  cinchona 
bark,  as  such,  should  be  employed,  while  according  to  the  other,  the 
isolated  alkaloids  alone  should  be  combined  with  salts  of  iron. 

The  first  formula  is  furnished  by  Mr.  William  Mclntyre  for  an 
elixir  of  calisaya  bark  with  pyrophosphate  of  iron. 

9,    Calisaya  Bark 4  ounces. 

Sweet  Orange  Peel,  recently  dried  ...  3  ounces. 

Coriander 6  drachms. 

Ceylon  Cinnamon 4  drachms. 

Cardamoms 2  drachms. 

Anise 2  drachms. 

Prepare  these  for  percolation,  and  displace  with  a  mixture  of  1 
quart  of  stronger  alcohol  and  3  quarts  of  water.  To  this  tincture 
add, — 

Oil  of  Orange  (fresh) 40  yi. 

Oil  of  Lemon  (fresh) 16  ni. 

Oil  of  Almonds  (essential) 4  nx. 

dissolved  in  4  fluid  di^achms  of  alcohol. 

Agitate  this  mixture  with   moist,  freshly  precipitated  hydrated 

2  c 
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sesqnioxide  of  iron  (well  washed),  prepared  from  an  aqueous 
solution  of  the  sesqaichloride,  for  3  or  4  days,  or  until  a  portion 
filtered  off  shows  no  reaction  with  the  tincture  of  chloride  of  iron. 
Filter,  and  dissolve  in  it,  without  heat,  2|  pounds  of  sugar.  Add 
1024  grains  pyrophosphate  of  iron,  previously  dissolved  in  a  small 
quantity  of  water,  and  make  up  the  measure  to  1  gallon  if  necessary, 
by  the  addition  of  water.  If  a  more  reddish  colour  is  wanted,  use  a 
few  grains  of  soluble  citrate  of  iron. 

The  elixir  thus  prepared  will  keep  well  in  colour,  and  has  a  re- 
semblance to  the  article  extensively  advertised  under  the  same 
name. 

If  the  cinchona  bark  contains  3  per  cent,  of  alkaloids,  and  sup- 
posing the  bark  to  be  entirely  exhausted,  1  gallon  of  elixir  prepared 
accordingly  to  the  above  formula  would  contain  about  60  grains  of 
alkaloids,  or  nearly  half  a  grain  to  the  fluid  ounce.  Cinchona  bark, 
however,  cannot  be  completely  exhausted  by  weak  alcohol ;  and  after 
the  treatment  of  the  resulting  tincture  with  hydrated  sesquioxide  of 
iron,  the  natural  combination  of  the  cinchona  alkaloids  is  broken  up, 
and  nothing  of  medicinal  value  is  retained  by  the  liquid  except  the 
alkaloids.  These  considerations  have  led  Mr.  J.  M.  Maisch  to  adopt 
the  following  formula  which  he  has  used  for  several  years  with 
satisfaction  : — 

1.  Triturate  half  an  ounce  of  carbonate  of  magnesia  with  the 
following  oils  : — 

01.  Aurantii 20  n\., 

01.  Anisi 15  m. 

01.  Coriandri lOm- 

01.  Cinnam 10  n;.. 

01.  Carui 5  tr\.. 

Then,  with  a  mixture  of  2  ounces  of  alcohol  and  14  ounces  of 
water,  throw  upon  a  filter,  and  wash  with  water  until  the  filtrate 
measures  3^  pints. 

2.    p>     Tinct.  Cardam.  Simp 2  ounces. 

Tinct.  Zingib 1  ounce. 

Tinct.  Calami 1  ounce. 

Alcohol 1  pint. 

Mix,  and  add  simple  syrup  1  pint. 

3.  Dissolve  unbleached  quinia  1|-  drachms,  with  2^  drachms  of 
citric  acid,  in  4  fluid  ounces  of  dilute  alcohol. 

4.  Dissolve  20  drachms  of  pyrophosphate  of  iron  in  8  ounces  of 
hot  water. 
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Add  solution  No.  3  to  No.  2  ;  then  add  No.  4,  then  No.  1.  And 
finally,  add  1|-  pints  of  simple  syrup  and  i  pint  of  alcohol.  The 
whole  measures  8^  pints,  and  may  be  coloured  by  caramel ;  each 
fluid  ounce  contains  about  9^  grains  pyrophosphate,  %  grain  of 
alkaloid,  and  1  grain  of  ginger,  of  calamus,  and  of  cardamom.  It 
has  a  very  pleasant,  warm,  aromatic,  but  at  the  same  time  a 
decidedly  bitter,  taste. 

Blue  Pill.  C.  L.  Diehl.  (Pharmacist,  iv.,  25.)  Blue  pill  is  one 
of  the  simple  preparations  of  our  Pharmacopoeia  that  is  seldom  pre- 
pared by  the  apothecary ;  in  fact,  its  preparation  is  the  exception  and 
its  purchase  appears  to  be  the  rule.  There  are  numerous  reasons 
why  it  is  not  generally  prepared  by  dispensers,  first  and  foremost 
among  which  may  be  mentioned  the  labour  attending  the  extinguish- 
ment of  mercury.  Quite  a  number  of  processes  for  facilitating  this 
have  been  from  time  to  time  recommended,  but  none  seemed  so  simple 
as  one  recommended  some  time  ago  by  a  writer  in  one  of  our  phar- 
maceutic journals,  which  consists  in  agitating  the  mercury  with  a 
small  proportion  of  tincture  of  tolu,  and  then  incorporating  it  with 
the  proper  ingredients.  Another  reason  appears  to  be  that  blue- 
mass,  when  made  strictly  according  to  the  Pharmacopoeia,  soon 
becomes  hard  and  unmanageable.  Manufacturers,  taking  advantage 
of  this,  aim  to  produce  a  blue-mass  which,  while  corresponding  in 
mercurial  strength  to  the  official  article,  will  retain  its  plastic 
condition;  and  thus  they  create  a  demand  for  their  particular 
manufacture. 

While  engaged  in  the  manufacture  of  blue-mass  on  a  considerable 
scale,  the  author  ^found  it  necessary  to  change  the  ingredients  in 
order  to  obtain  a  more  plastic  mass,  and  succeeded  very  well,  with 
but  one  objection,  namely  that  the  mass  was  liable  to  become  some- 
what tough,  and  consequently  more  or  less  difficult  to  roll  out.  In 
other  respects  the  mass  left  nothing  to  be  desired.  By  experiments 
lately  made,  the  author  believes  he  has  overcome  this  difficulty,  bat 
cannot  say  as  yet  that  experiments  with  tincture  of  tolu  warrant  the 
assertion  that  it  affijrds  a  rapid  and  convenient  medium  for  extin- 
guishing mercury,  without  the  application  of  more  manual  labour 
than  is  likely  to  be  bestowed  upon  the  object. 

When  one  ounce  of  mercury  is  briskly  agitated  with  half  a  fluid 
drachm  of  tincture  of  tolu,  contained  in  a  two-ounce  vial,  it  soon 
becomes  divided  into  globules,  and  in  perhaps  one  or  two  minutes 
these  globules  will  bo  scarcely  visible,  as  such,  to  the  naked  eye. 
Occasional  brisk  agitation  for  twenty  to  thirty  minutes,  however,  is 
necessary   to  so  far  extinguish  the  mercury  as  to  render  globules 
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invisible  through  a  lens  of  moderate  power.  After  the  mercury  is 
so  far  extinguished,  it  would  appear  an  easy  matter  to  mix  it  with 
syrup,  honey,  or  any  other  desirable  fluid  that,  in  the  manufacture 
of  blue-mass  on  a  large  scale,  is  employed  as  an  extinguishing 
medium ;  but  this  is  found  not  to  be  the  case,  for  when  the  mixture 
is  stirred  into  the  remaining  ingredients  for  blue-mass,  globules  of 
mercury  abundantly  form,  and  delay  the  completion  of  the  process 
considerably.  This  is  probably  owing  to  the  action  of  the  syrup 
or  honey,  etc.,  upon  the  tolu  coatings  of  the  minutely-divided  mer- 
cury, by  which  a  portion  of  mercurial  surface  becomes  exposed,  and 
unites  with  another  in  a  similar  condition. 

However,  something  is  gained  by  the  use  of  tincture  of  tolu,  for 
blue-mass  may  be  prepared  in  less  than  an  hour,  twenty  to  thirty 
minutes  of  which  are  consumed  in  briskly  rubbing  the  mixture  to 
entirely  remove  globular  mercury. 

If  it  were  practicable  to  keep  blue-mass  in  the  form  of  three- 
grain  pills,  as  provided  by  the  formula  of  our  Pharmacopoeia,  there 
would  be  no  necessity  for  a  change  in  its  ingredients.  This  not 
beino^  the  case,  the  formula  should  be  so  altered  as  to  ensure  a  mass 
that  will  keep  its  soft  consistence  for  a  reasonable  period.  It  may  be 
contended  that  the  ingredients  entering  its  composition  are  neces- 
sary to  its  remedial  properties,  for  some  authorities  maintain  that 
blue-mass  owes  its  virtue  to  the  metal  in  an  oxidized  condition,  and 
the  question  may  then  arise,  "  Do  the  ingredients  of  the  official  hlue- 
mass  specifically  tend  to  promote  this  oxidation  .'"*  It  is  reasonable  to 
suppose  that  such  is  not  the  case,  for  otherwise  much  of  the  blue- 
mass  of  commerce,  in  every  other  respect  properly  prepared,  would 
be  found  ineffective.  The  author  ventures  to  doubt  that  either 
powdered  liquorice  root  or  the  components  of  confection  of  rose 
are  essential  to  the  effectiveness  of  blue-mass,  and  proposes  for  its 
preparation  the  following  formula: — 

p,    Mercury,  finely-powdered  Marshmallow  Root   each  1  troy  oz. 

Syrup,  Glycerine each  240  grs. 

Tincture  of  Tolu 30  mins. 

Introduce  the  mercury  into  a  two- ounce  vial  containing  the 
tincture  of  tolu,  and  agitate  briskly,  at  short  intervals,  for  thirty 
minutes,  or  until  the  mercury  shall  have  become  entirely  extin- 
guished; then  weigh  the  syrup  and  glycerine  into  a  vial,  agitate 
briskly,  and  immediately  incorporate  with  the  powdered  marsh- 
mallow,  rubbing  the  mass  until  any  globules  of  mercury  formed  shall 
have  entirely  disappeared. 


PHARMACY.  389 

Blue-mass  is  formed  in  this  manner  with  less  labour,  in  a  shorter 
time,  and  of  a  better  consistence,  than  by  any  other  process. 
While  the  mass  is  decidedly  firm,  it  will  remain  plastic  for 
a  long  time,  and  can  be  rolled  into  pills  that  will  keep  their  shape 
perfectly.  After  the  addition  of  the  liquid  mixture  to  the  powdered 
marshmallow,  the  mass  retains  a  very  soft  consistence  for  a  con- 
siderable time,  requiring  less  laborious  mixing  than  when  confection 
of  rose  is  used. 

duinia  Pills.  C.  L.  Diehl.  (Phar7nacist,iY.,  25.)  Quinia pills 
are  dispensed  by  the  author  preferably,  by  forming  the  mass  with 
the  aid  of  glycerine,  and  rolling  the  pills  in  sifted  arrowroot.  A 
beautiful  white  pill  is  formed,  which,  by  fastidious  persons,  is  pre- 
ferred to  pills  rolled  in  liquorice  powder  or  lycopodium.  Some 
authors  object  to  the  use  of  glycerine,  on  account  of  technical 
difficulties,  but  the  author  has  always  found  it  the  most  convenient 
excipient  for  general  pill-making,  having  seldom  to  resort  to  any 
other.  Then  its  tendency  to  prevent  the  pills  from  becoming  hard 
will  fully  compensate  any  additional  labour  that  may  now  and  then 
attend  its  use. 

Several  of  our  physicians  prescribe  sulph.  quinia  with  tartaric 
acid,  according  to  a  formula  published  some  years  ago.  Quinia  pills 
so  formed  may  possess  some  advantage  over  the  simple  quinine  pills, 
being  probably  more  readily  dissolved  and  assimilated.  The  follow- 
ing is  the  formula  : — 

R     Sulphate  of  Quinia 30  grs. 

Tartaric  Acid 4  grs. 

Water 1  drop. 

Mix,  and  make  pills  of  the  required  quantity. 

The  single  drop  of  water  is  sufficient  to  form  30  grs.  of  quinia 
into  a  plastic  mass,  which  must,  however,  be  rolled  into  pills  rapidly, 
else  it  becomes  hard  and  more  water  is  required. 

These  pills  like  the  preceding,  should  preferably  be  rolled  in  sifted 
arrowroot ;  in  fact,  all  pills  composed  of  colourless  substances  should 
be  rolled  in  this  powder,  as  it,  apart  from  other  considerations, 
necessitates  the  utmost  cleanliness. 

Pills  of  Sulphate  of  Cluinine.  (British  Medical  Journal^  1871,  i., 
123.)  In  order  to  (niKure  the  solubility  of  quinine  when  made  into 
pills,  M.  Cazac  {liev.  Med.  dr.  Toulouse)  proposes  to  mix  the  sul- 
phate with  tartaric  acid.  This  had  already  been  recommended,  but 
the  quantity  of  acid  proposed  was  too  largo.  M.  Cazao  uses  one 
part  of  tartaric  acid  to  five  of  sulphate  of  quinine,  making  up  the 
pills  with  conserve  of  dog-rose. 
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Pills  of  Oil  of  Sandal  Wood.  A.  E.  Ebert.  (Chicago  Pharma- 
cist, and  Pharm.  Journ.,  3rd  series,  i.,  566.)  The  autlior,  having  been 
several  times  called  upon  to  prepare  pills  from  oil  of  yellow  sandal 
wood,  has  adopted  the  following  form  with  satisfaction  to  prescriber 
and  patient : — 

p,    Oil  of  Yellow  Sandal  Wood  .     .     .     half  a  troy  ounce. 
Yellow  Wax half  a  troy  ounce. 

Melt  the  wax  in  a  capsule  and  weigh  into  it  the  oil  of  sandal 
wood ;  mix  and  stir  until  cold,  then  roll  out  the  mass,  and  divide 
it  into  80  pills,  by  means  of  the  pill  machine,  or  pill- tile,  in  the 
same  manner  as  an  ordinary  mass,  and  sprinkle  with  marshmallow- 
root  powder.  Each  pill  contains  three  grains,  or  about  five  drops 
of  the  oil.  The  excipient  is  unobjectionable,  as  it  is  readily  soluble 
in  the  juices  of  the  stomach.  In  the  same  manner  pills  of  the  oils 
of  cubebs,  black  pepper,  and  fleabane  have  been  made. 

Carbolic  Acid  PiUs.  C.  L.  Diehl,  (Pharmacist,  ir.,  26.)  Car- 
holic  acid  in  pills  is  occasionally  prescribed.  The  author  having 
never  met  with  any  particular  formula,  suggests  the  following  as 
convenient  and  satisfactory : — 

P>     Carbolic  Acid 1  part. 

Powdered  Elm  Bark 3  parts. 

Gum  Arabic 1  part. 

Tragacanth  Paste a  sufficiency. 

Mix,  and  make  pills  of  the  required  size,  which  may  be  coated 
with  tolu  or  silver  leaf. 

Coating  of  Pills.  A.  E.  Ebert.  (Amer.  Journ.  Pharm.,  xlii.,  541.) 
A  prevailing  fashion  in  pharmacy,  or  rather  among  prescribers,  is 
the  use  of  sugar-coated  pills.  This  is  very  detrimental  to  the  prac- 
tice of  legitimate  pharmacy,  whatever  may  be  its  effect  upon  those 
who  swallow  the  pills.  An  extemporaneous  process  of  sugar-coating 
is  a  desideratum  for  which  our  colleges  of  pharmacy  should  unite  in 
offering  a  prize.  In  the  absence  of  this,  a  very  excellent  substitute 
may  be  found  in  resin.  This  substance  is  easily  applied,  gives  a 
hard,  tasteless  surface,  a  handsome  appearance,  and  has  a  decided 
tendency  to  protect  the  pills  from  change.  The  coating  cannot 
interfere  with  their  medicinal  action,  for  it  is  readily  dissolved  by 
the  fluids  of  the  stomach.  The  process  of  coating  is  easy  and  expe- 
ditious, and  no  apparatus  is  required. 

We  proceed  as  follows,  keeping  prepared  a  solution  of  resin  in 
ether,  one  part  of  resin  to  ten  parts  of  the  fluid.  We  return  the 
pills,  after  they  have  been  rolled  to  shape,  to  the  mortar  in  which 
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their  ingredients  were  mixed,  pour  over  them  a  little  of  the  resinous 
solution,  give  the  mortar  a  few  twirls,  and  roll  them  out  upon  the 
platform  of  the  pill-machine  or  pill-tile.  By  the  time  the  label  is 
prepared  the  pills  will  have  become  sufficiently  dry  to  allow  boxing. 
A  little  dusting  powder,  preferably  lycopodium,  should  be  dusted 
over  them,  and  the  work  is  done. 

Improved  Dover's  Powder.  By  B.  D.  Keator,  M.D.  (Pharma- 
cist, iv.,  140.)  A  very  convenient  and  useful  compound  is  Dover's 
Powder ;  but,  unfortunately,  a  very  nauseous  one.  The  author  con- 
siders that  the  opium  and  sulphate  of  potash  (the  main  nauseants) 
can  be  replaced  with  better  ingredients. 

In  the  formula  now  proposed,  there  is  1  gr.  of  ipecacuanha,  and 
one-sixth  gr.  sulph.  morphia  (equal  to  1  gr.  opium)  to  every  10  grs. 
of  the  mixture.  The  camphor  adds  much  to  it  as  an  anodyne,  the 
chalk  is  anti-acid,  and  necessary  to  hold  the  camphor  in  pulverised 
form ;  and  the  liquorice,  besides  disguising  the  taste  of  the  rest,  is 
of  itself  nsefiil  as  a  demulcent,  expectorant,  etc.  The  author  confi- 
dently recommends  this  to  his  brethren  of  the  profession  who  choose 
to  give  it  a  trial,  as  sujperior  to  the  old  Dover^s  powder  in  every  reject. 

|J,     Sulph.  Morphias gr.  x. 

Pulv.  Camph 5iij. 

„     Ipecacuan .  Sj- 

Cretae  Praeparat ,     .  5iij. 

Pulv.  Glycyrrh 3iij- 

Thoroughly  mix.     Dose  same  as  Dover  (in  water). 

The  Pulverization  of  Camphor.  R.  Rot  her.  {Pharmacist,  iv., 
73.)  The  peculiar  predilection  of  camphor  for  the  crystalline  form,  is 
one  of  the  petty  annoyances  inherent  to  the  dispensing  department. 
Insignificant  as  the  objection  may  seem,  it  is  nevertheless  one  for 
which  the  dispensing  pharmaceutist  is  but  too  willing  to  accept  a 
remedy.  This  difficulty  is  chiefly  experienced  with  powdered 
camphor,  but  the  objection,  likewise,  though  in  a  less  obvious  degree, 
applies  to  the  aqueous  solution.  The  most  perfect  means  of  pulver- 
izing camphor,  although  not  the  most  practicable,  is  undoubtedly  the 
method  by  precipitation.  The  trituration  with  small  quantities  of 
chloroform,  ether,  benzine,  and  naphtha,  haa  been  proposed  ;  but  none 
of  these  substances  possess  any  advantages  over  alcohol,  which  even 
still  is  preferable  to  all.  There  is  no  difficulty  whatever  in  pulver- 
izing camphor,  the  object  is  to  retain  it  so. 

For  this  purpose  it  has  been  suggested  to  triturate  the  camphor 
with  small  quantities  of  magnesium  carbonate.     If  tliis  management 


392  YEAR-BOOK   OP   PHARMACY. 

ensured  the  pulverulent  state  indefinitely,  the  magnesium  would 
often  be  objectionable.  The  writer  has  not  tested  the  process,  but 
was  informed  by  good  authority  that  it  is  not  satisfactory;  a 
similar  result  is  experienced  by  precipitating  the  camphor  with  water 
from  an  alcoholic  solution,  holding  the  magnesium  carbonate  in  sus- 
pension. Other  dry  substances,  as  starch,  for  instance,  have  been 
used  with  equally  indifferent  success.  The  writer,  feeling  the 
necessity  of  some  alternative,  and  basing  his  theory  of  this  crystal- 
Hsation  upon  the  volatility  of  camphor,  applied  an  ethereal  solution 
of  resin  with  a  view  of  coating  the  particles  with  a  deposit  of  resin. 
The  experiment,  however,  yielded  a  negative  result.  The  writer, 
assuming  then  that  a  non-volatile  solvent  might  retard  the  crystal- 
hzation,  employed  a  small  proportion  of  fixed  oil — preferably  castor 
oil.  This  addition  is  entirely  unobjectionable,  and  although  it  does  not 
strictly  meet  the  most  sanguine  expectation  of  preventing  crystallisa- 
tion, it  yet  modifies  this  tendency  to  such  a  degree  that  after  a  long 
trial  the  writer  is  so  thoroughly  satisfied  with  its  peculiar  advantages 
that  the  complete  success  of  the  experiment  would  have  been  scarcely 
hailed  with  more  delight.  The  proportion  of  castor  oil  employed  is 
about  one-part  in  thirty  of  camphor,  or  even  less.  It  is  added,  to- 
gether with  the  alcohol,  to  the  camphor,  and  the  whole  triturated 
to  the  proper  degree  of  fineness.  The  great  advantage  rests  in  the 
fact  that  the  crystals  of  camphor  subsequently  formed  are  exceed- 
ingly minute,  and  that  the  oil  entirely  removes  the  very  disagree- 
able adhesiveness  and  tenacity  of  the  camphor,  which  becomes  so 
troublesome  during  the  trituration  of  pure  camphor.  Camphor 
containing  the  oil  can  be  triturated  in  large  or  small  quantities, 
without  in  the  least  clogging  the  mortar  or  pestle.  The  powder, 
after  keeping  even  a  long  time,  mixes  perfectly  and  with  facility 
with  all  the  ordinary  ingredients  with  which  it  is  usually  combined 
in  prescriptions.  The  pecuhar  gumminess  has  been  perfectly  re- 
moved by  the  intervention  of  the  oil. 

The  aqueous  solution  of  camphor  is  another  point  at  issue.  It 
has  been  supposed  that  during  cold  weather  camphor  water  drops 
part  of  its  camphor.  However,  this  phenomenon  is  only  apparent. 
The  writer  has  often  been  struck  by  the  extraordinary  solvent  power 
of  very  cold  water  upon  camphor,  so  that  during  the  coldest  winter 
weather  the  cold  water  drawn  fresh  from  the  hydrant,  and  having  a 
very  low  temperature,  always  yielded  the  strongest  camphor-water, 
which,  when  subjected  to  the  warm  temperature  of  the  room,  de- 
posited camphor  abundantly  and  in  weighable  quantities,  not  upon 
the  glass  above  the  liquid,  but  floating  in   beautiful  crystals  in  the 
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liquid  itself ;  so  much  so,  that  the  water  was  often  filtered  again 
before  use. 

To  verify  the  above  conclasion,  the  writer  employed  lukewarm 
water.  The  camphor  was  first  finely  triturated  with  the  aid  of 
alcohol,  then  with  the  magnesium  carbonate,  first  rubbed  through  a 
coarse  sieve,  then  with  a  portion  of  the  water,  and  poured  into  a 
capacious  bottle ;  the  remainder  of  the  water  was  then  gradually 
added,  and  the  mixture  violently  shaken  during  the  intervals,  and 
finally  filtered.  (This  is  essentially  the  writer's  manipulation  for 
the  aromatic  waters.)  The  bottle  containing  the  filtrate  was 
securely  corked  and  allowed  to  cool.  After  six  hours  a  very  thin 
film  of  crystalline  camphor  had  deposited  on  the  walls  of  the  bottle 
above  the  liquid,  the  latter  containing  no  visible  trace,  not  even 
floating  upon  the  surface.  The  liquid  was  again  filtered  and  ex- 
posed to  intense  cold  for  a  long  time,  but  no  more  camphor  separated, 
although  the  liquid  possessed  the  taste  of  camphor  in  a  marked 
degree.  Therefore,  to  make  camphor- water,  free  from  separated 
camphor,  use  lukewarm  water,  or  use  water  of  the  ordinary  tem- 
perature, let  it  become  equalised  to  the  temperature  of  the  room, 
and,  after  a  repose  of  twenty-four  hours,  filter.  But  to  make  a 
supersaturated  camphor-water,  employ  water  having  a  very  low 
temperature. 

Castor-oil  Soap.  By  F.  M.  Rimmington.  (Pharm.  Journ.,  3rd 
series,  i.,  682.)  The  author  writes; — It  is  somewhat  remarkable 
that  our  present  English  pharmacy  has  no  pure  medicinal  soap  pos- 
sessing any  characteristic  property  or  medicinal  activity.  The  ordi- 
nary Castile  soap,  being  that  which  is  commonly  used  for  that 
ordered  by  the  Pharmacopoeia,  can  scarcely  be  considered  a  satis- 
factory article  when  we  consider  its  composition  and  the  mode  of  its 
manufacture.  Having  recently  had  occasion  to  direct  my  attention 
to  this  subject,  it  occurred  to  me  that  castor  oil  offered  some 
advantages,  and  would  yield  a  soap  possessing  qualities  very  desir- 
able in  an  article  which  so  frequently  formed  the  medium  or  adjunct 
for  administering  other  active  remedies.  On  putting  this  idea  into 
practice,  I  found  that  a  soap  prepared  from  this  oil  has  rather  marked 
qualities,  but  my  opportunities  do  not  afford  me  the  means  of  properly 
testing  its  medicinal  properties.  I  believe  it  will  bo  found  that  it 
has  sufficient  aperient  power  to  relax  the  bowels  when  taken  con- 
secutively for  several  days,  but  I  believe  its  greatest  value  will  be 
found  as  an  adjunct  to  other  aperients.  This  at  least  is  the  result  I 
have  arrived  at.  It  is,  of  course,  well  known  that  the  purgative 
principle  of  castor  oil  has  been  ascribed  by  Soubeiran  to  the  existence 
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of  a  supposed  oleo-resin,  and  that  the  ricinoleic  acid  is  extremely- 
acrid.  I  find  when  the  oil  is  saponified  that  this  acrid  principle  is 
either  entirely  or  partially  liberated,  and  does  not  continue  masked 
as  it  is  in  the  oil  in  its  natural  state,  nor  neutralised,  as  might  be 
expected,  by  the  alkali.  It  is  to  this  fact,  I  think,  we  must  look  for 
any  active  property  this  soap  may  possess ;  and  here  I  must  leave 
the  matter  for  the  further  investigation  of  the  medical  and  pharma- 
ceutical professions.  The  physical  properties  of  the  soap  are  in  its 
favour  for  use  in  medicine.  It  has  a  clean  yellowish- white  colour, 
is  free  from  smell ;  it  soon  becomes  diy,  hard,  and  is  easily  powdered ; 
it  has  no  tendency  to  soften  or  deliquesce  on  exposure  to  the  air.  In 
proof  spirit  it  makes  a  perfectly  clear  and  colourless  solution,  with 
only  little  sediment. 

Watts's  Chloridised  Sanitary  Soap.  (Brit.  Med.  Journ.  1870, 
ii.,  604.)  A  sanitary  soap  is  now  being  manufactured  by  Messrs. 
Cowan  &  Sons,  of  the  Hammersmith  Bridge  Soap-works,  which 
is  made  under  a  patent  of  Mr.  A.  Watts,  the  well-known  editor  of 
the  Chemical  Dictionary.  The  chemical  agent  combined  with  it,  is 
the  chloride  of  soda,  or  bleaching  soda,  of  which  it  contains  nearly 
two  and  a  half  per  cent. 

Chloride  of  lime,  of  which  the  bleaching,  disinfecting,  and 
deodorizing  power  is  well-known,  cannot  of  course,  be  employed  for 
the  purpose,  for  reasons  which  will  readily  occur  to  the  chemist — 
the  palmitate  and  stearate  of  lime  being  insoluble  salts.  But  salts 
of  soda  and  soap  are  not  incompatible,  the  palmitate  and  stearate  of 
soda  being  soluble  salts.  The  solution  of  the  salt  here  incorporated 
with  the  soap  is  the  well-known  Labarraque's  disinfecting  fluid.  In 
this  form  it  retains  its  sanitary  energies ;  it  adds  to  the  cleansing 
and  bleaching  powers  of  the  soap ;  while  the  price  is  not  increased 
beyond  that  of  ordinary  soap.  Hence  for  the  purposes  of  hospitals, 
sick-rooms,  and  infirmaries,  for  the  laundry,  and  in  domestic  use,  it 
will  strongly  recommend  itself.  We  recommend  to  our  medical 
officers  of  health  the  question  of  ascertaining  its  degree  of  usefulness 
and  reliability  in  destroying  fever-germs. 

Iron  Soap:  Sapo  Ferricus  Liquidus.  (Pharm.  Centralhalle,  1871, 
pp.  97-110.)  For  the  preparation  of  this  substance,  first  prepared 
by  Krai,  W.  Hildwein  has  recently  given  the  following  process  : — 
Oleic  acid  is  gently  heated  in  the  water-bath,  and  freshly  precipitated 
hydrate  of  iron  oxide  gradually  added  to  it,  until  the  oxide  is  no 
more  dissolved  ;  the  undissolved  portion  is  separated  by  allowing  it  to 
settle  and  then  decanting  the  liquid  off.  The  iron  soap  thus  obtained, 
is  a  brownish  red  syrup  which,  dissolves  in  water.     It  is  to  be  noticed 
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that  the  preparation  of  the  hydrate  of  iron  oxide  is  carefully  to  be 
done,  so  as  to  obtain  a  substance  which  will  completely  dissolve  in 
the  oleic  acid.  The  editor  (of  the  Pharm.  Centr.)  thinks  this  infor- 
mation not  sufficient.  It  is  necessary  to  state  that  the  oxide  must 
be  the  terhydrate,  for  the  bihydrate,  or  even  a  mixture  of  ter- 
hydrate  and  bihydrate,  is  not  soluble  in  oleic  acid.  The  terhydrate 
is  obtained  by  precipitating  a  dilute  iron  oxide  solution  with  dilute 
caustic  alkali  or  caustic  ammonia  at  10°  to  17°  C.  Next,  the  alka- 
linity of  the  iron  oxide  is,  like  in  the  case  of  the  saccharates,  a  con- 
dition of  its  solubility.  When  the  iron  oxide  hydrate  is  washed  out 
completely,  and  then  mixed  with  oleic  acid  or  sugar  solution,  but  a 
mere  trace  of  it  will  be  found  dissolved  after  long  maceration,  diges- 
tion, and  boiling,  and  this  trace.had  been  dissolved  through  the  alkali 
that  remains  with  the  iron  oxide  in  spite  of  the  most  careful  washing. 
That  the  terhydrate  is  transformed  through  heating  to  100°  C,  into 
a  mixture  of  bihydrate  and  terhydrate  is  well  known,  even  when  an 
alkali  is  present.  This  points  out  the  necessity  not  to  go  beyond  a 
gentle  moderate  heat  when  dissolving  the  amorphous  terhydrate  in 
sugar  solution,  glycerine,  or  oleic  acid.  To  ensure  the  dissolving  of 
the  iron  oxide  in  the  oleic  acid,  it  should,  after  it  had  been  washed 
and  removed  from  the  filter,  be  mixed  with  a  very  small  quantity  of 
a  dilute  solution  of  caustic  potash,  before  it  is  added  to  the  acid. 
This  same  observation  applies  to  the  preparation  of  the  iron  saccharate 
syrup.  After  these  preliminary  explanations,  the  following  prescrip- 
tions for  liquid  iron  soap  are  given. 

Sapo  Ferricus  Liquidus, 

p,  Liquoris  Ferri  Sesquichlorati,  pond.  sp.  1*470,  vel  contineDtis  in  centenis 
partibus  Ferri  partes  15,  P.  40.  Dilutis :  AquaB  destillate  frigidjB  volumine 
vigintuplo  instilla  inter  agitationem  :•  liiquoris  Ammoni  Caustici,  pond.  sp.  096, 
P.  60,  antea  dilotas  :  Aqu.  Dest.  frig,  volumine  decuplo. 

Post  aliquod  terapns  praecipitatum  filtri  ope  coUige  et  aqua  frig,  bene  elu.  Post 
liquoris  aquorl  defluxum  prajcipitatum  madidum  ingere  in  patinam  porcellan.  et 
exactil  sime  commisce  cum  Kali  Caustici  Fusi  P.  1,  antea  soluta:  Aqu.  Dest.  frig. 
P.  3  [vel  cum  Liquoris  Kali  Hydrici,  pond.  spec.  1*3,  P.  3j.  Quo  facto  inter 
assiduam  agitationem  admisce :  Acidi  Oleinici  P.  100,  turn,  aqua  a  pulte  exorta 
defusa,  denuo  admisce  :  Acidi  olein.  P.  50. 

Dein  patinam  loco  tepido  per  horam  sepone,  deinde  in  balneo  aquae  collooa, 
interdum  agitando.  Post  boras  duodecim  sepone  loco  tepido,  ut  partes  aquosae 
cum  ferro  oxydato  non  solute  sedimentent.  Postremo  liquorem  oleosum  limpidum, 
c  mbro  fuscum  decantbando  collige. 

Unguentum  cum  Sapone  Ferrico. 

R  Cera)  flavao  P.  1,  Baponis  Ferrici  Liquidi,  P  2.  Calori  balnei  aqu.  Cant 
unguentum. 
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Unguentum  cum  Sapone  Ferrico  Phenylatum. 
^    CersB  flavsB  P.  40.     Sap.  Ferr.  Liqu.  P.  60.     Leni  calore  colliquatis  immisce 
mixturam  paratame :  Sap.  Ferr.  Liqu.  P.  20,  Acidi  Carbolici  P.  5. 

In  the  first  of  these  prescriptions,  the  second  addition  of  oleic  acid 
may  be  replaced  by  that  of  good  olive  oil. 

■Krai  proceeds  in  the  following  manner :  12  pts.  of  oleic  acid,  3  pts. 
of  iron  powder,  and  1  pt.  of  water  are  heated  to  boiling  in  an  iron 
casserol,  the  evaporating  water  being  from  time  to  time  replaced. 
The  boiling  is  continued  until  the  acid  has  taken  up  so  much  iron 
that  the  liquid  iron  oleate  on  cooling  to  +20°  C,  possesses  the  con- 
sistency of  a  thick  syrup.  Dr.  Hager  employs  no  boiling,  but  a 
temperature  of  only  30°  to  60°  C,  in  which  case,  however,  a  week  is 
required  to  the  finishing  of  the  process.  The  thick,  reddish  brown 
liquid,  that  had  been  formed,  could  easily  be  filtered  through  cotton, 
previously  moistened  with  oleic  acid.  If  there  is  no  hurry  for  the 
making  of  the  iron  soap,  this  last  method  has  many  advantages. 
Dr.  Hager  prepares  his  oleic  acid  from  almond  oil ;  but  he  thinks 
that  the  acid  obtained  from  colza  oil,  is  just  as  good  for  the  purpose. 
The  healing  value  of  unguent,  c.  sap.  ferr,  phenyl.,  which  may  be 
employed  for  every  kind  of  wounds,  surpasses  that  of  all  so-called 
healing  ointments. 

Administration  of  Cod-Liver  Oil  Saponified  by  Liine.  Dr. 
Beck.  (Journ.  de  Phann.  d'Anvers,  1871,  p.  32.)  Dr.  Van  den 
Corput  having  observed  the  excellent  results  obtained  by  Professor 
Namias,  with  a  mixture  of  cod-liver  oil  and  lime-water,  was  led  to 
try  the  eff'ect  of  a  lime  soap  prepared  with  cod-liver  oil.  The 
administration  of  this  compound  has  been  attended  with  marked 
success  in  the  hands  of  Dr.  Van  den  Corput.  M.  0.  de  Beck,  the 
pharmacien  in  chief  at  the  St.  Jean  Hospital,  at  Brussels,  to  which 
Dr.  Corput  is  also  attached,  gives  the  following  process  for  the  pre- 
paration of  this  soap,  of  the  medicinal  efficacy  of  which  he  also 
speaks  highly : — 

Slaked  Lime  in  fine  powder      .     .     .       600  grammes. 

Cod-liver  Oil 500 

Rain-water 1700        ,, 

The  hydrate  of  lime  is  intimately  difiused  through  twice  and  a 
half  its  weight  of  boiling  water,  so  as  to  form  a  uniform  fluid ; 
the  cod-liver  oil  is  mixed  in  a  copper  dish  with  200  grammes  of  hot 
water,  stirring  them  intimately  together,  and  incorporating  little 
by  little,  with  continuous  agitation,  the  boihng  milk  of  lime.  The 
mixture  is  gradually  heated  to  the  boiling  point,  and  maintained  in 
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gsntle  ebullition,  constantly  stirring,  until  tlie  lime  has  entirely- 
disappeared,  and  the  soap  has  acquired  a  uniform  yellowish  colour, 
and  a  firm  homogeneous  consistence.  The  mother-liquor  which  has 
become  completely  limpid  is  decanted,  and  the  soap  immediately 
washed  with  a  large  quantity  of  water,  squeezing  and  working  it 
with  a  large  wooden  spatula,  until  the  washings  pass  away  colourless 
and  tasteless. 

The  soapy  mass  is  then  evaporated  at  a  very  gentle  heat  until  it 
is  free  from  interposed  water.  Thus  prepared,  this  soap  is  in  the 
form  of  a  pliant  flexible  paste,  having  a  consistence  of  soft  wax. 
It  has  a  yellowish- white  colour  and  an  insipid  characterless  taste. 
In  a  state  of  purity  it  is  not  gritty  under  the  teeth,  and  shows  no 
particles  of  lime  when  fractured.  When  prepared  from  a  pure  and 
pale  oil  it  is  completely  odourless.  It  is  insoluble  in  water,  but  is 
somewhat  acted  on  by  alcohol,  ether,  etc.  When  saponification  has 
not  been  completely  effected,  treatment  with  water  causes  the 
s3paration  of  oily  drops,  and  the  filtered  liquid  is  precipitated  by 
oxalate  of  ammonia.  The  author  appears  to  indicate  that  care 
must  be  bestowed  upon  small  points  of  manipulation  in  order  to 
obtain  an  unexceptionable  preparation. 

The  oil  should  be  of  the  best  quality,  without  admixture,  and 
extracted  from  fresh  livers  at  a  low  temperature.  Particular  care 
should  be  taken  to  have  pure  freshly  slaked  lime,  free  from  silicious 
matter,  and  in  a  state  of  impalpable  powder.  To  ensure  this,  it 
should  be  passed  through  a  fine  sieve  before  use.  The  proportions 
indicated  should  be  rigorously  observed,  and  the  two  substances 
should  be  intimately  diffused  through  separate  portions  of  hot  water 
before  mixing.  As  the  resulting  soap  becomes  brown  and  hard  at 
the  surface  by  exposure  to  air,  it  should  be  preserved  either  in 
tightly  closed  vessels,  or  beneath  the  surface  of  water. 

The  writers  upon  this  soap  state  that  it  may  be  administered 
without  occasioning  any  of  the  nausea  and  unpleasant  effects  caused 
by  the  natural  oil.  It  is  given  in  the  form  of  pills  or  dragees, 
flavoured  with  oil  of  bitter  almonds,  and  coated  by  an  ethereal 
tincture  of  tolu,  and  afterwards  rolled  in  powdered  sugar.  From 
six  to  ten  of  these  are  to  be  taken  daily,  two  at  a  time,  imme- 
diately after  a  meal.  In  certain  cases  morphia,  aconite,  henbane, 
or  any  other  substance  that  is  indicated  may  bo  associated  with 
the  soap. 

Spiritus  Ammoniae  Aromaticus.  Dr.  E.  Divers.  (Joum. 
Chem.  8oc.^  viii.,  201.)  In  the  course  of  his  exhaustive  papers 
on  the  Carbonates  of   Ammonia,  which  we  liavo  already  noticed 
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(page  130),  Dr.  Divers  makes   the   following   observations   on  the 
composition  of  the  Pharmacopoeial  sal- volatile  : — 

Some  pearlash,  with  fully  its  equivalent  of  sal-ammoniac,  was  dis- 
tilled with  aqueous  alcohol,  according  to  the  directions  of  the  London 
Pharmacopoeia,  for  preparing  spiritus  ammonice  aromaticus.  The 
first  portions  of  the  distillate  soon  deposited  crystals  in  the  receiver. 
By  allowing  a  sufficient  quantity  of  fluid  to  distil  over,  these 
crystals  redissolved.  The  distillate,  as  a  whole,  was  a  solution  of 
normal  carbonate.  I  tested  it  for  carbamate,  but  failed  to  get 
evidence  of  its  presence.  The  crystals  deposited  by  the  earliest 
portions  of  the  distillate  were  very  minute,  but  they  reminded  me 
of  crystals  of  the  normal  carbonate.  On  letting  stand  some  of  the 
earlier  portions  of  the  distillate,  of  such  a  strength  as  only  to  form 
crystals  slowly,  a  good  quantity  of  very  thin  six-sided  tables 
deposited,  which,  both  by  their  appearance  and  behaviour  on  ex- 
posure to  the  air,  proved  to  be  half-acid  carbonate.  Acid  carbonate 
was  also  formed.  The  mother-liquor  was  basic,  or  contained  more 
than  two  atoms  of  ammonia  to  one  of  carbonic  anhydride. 

The  spiritus  ammonice  aromaticus  generally  proves  to  contain 
caustic  ammonia,  and,  I  think,  I  cannot  speak  with  certainty,  not 
unfrequently  much  less  carbonate  than  it  is  intended  to  contain. 
By  following  the  directions  in  the  British  Pharmacopoeia,  to  use 
solution  of  ammonia  and  commercial  carbonate  instead  of  pearlash 
and  sal-ammoniac,  the  formation  of  a  spirit  containing  excess  of 
ammonia  is  favoured,  but  to  only  a  small  extent.  The  spirit  thus 
obtained  is,  of  course,  equally  liable,  if  too  strong  in  alcohol,  to  de- 
compose into  a  basic  solution  and  half-acid  or  acid  carbonate,  as  I 
ascertained  by  preparing  it.  During  the  distillation,  crystals  are 
apt  to  deposit  in  the  neck  of  the  retort,  but  they  are  soon  dissolved 
again  as  the  process  goes  on.  In  some  further  experiments,  the 
author  finds  that  when  commercial  carbonate  of  ammonia  is  dis- 
tilled with  spirit  containing  90  per  cent,  of  alcohol,  ammonium 
carbamate  condenses  impregnated  with  aqueous  alcohol. 

Spiritus  AmmonisB  Aromaticus.  John  T.  Miller.  (PTiarm. 
Journ.,  3rd  series,  i.,  742.)  Some  time  back,  the  author  noticed  while 
distilling  this  spirit  that  ebullition  was  preceded  by  considerable 
efiervescence.  This  fact  led  him  to  examine  the  composition  of  the 
distillate,  which  proved  to  be,  as  he  had  suspected,  strongly  basic, — a 
result  which  subsequent  experience  showed  to  be  invariable.  Indeed, 
so  large  is  the  excess  of  base  in  sp.  ammon.  aromat.  B.  P.,  that  the 
author  considers  he  is  not  far  wrong  in  regarding  it  as  a  solution  of 
2NH4HO  +  (NH4)2C03. 
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Yariations  in  tlie  composition  of  the  product,  but  not,  probably, 
to  any  great  amount,  may  be  expected  to  attend  different  conditions 
of  manufacture. 

The  statement  of  Dr.  Divers,  that  by  following  the  directions 
in  the  British  Pharmacopoeia,  "  the  formation  of  a  spirit  con- 
taining excess  of  ammonia  is  favoured  but  to  only  a  small  extent," 
falls  very  short  of  the  mark  in  the  author's  opinion. 

Spiritus  Ammoniae  Aromaticus.  W.  Martindale.  {Fharm.  Journ., 
3rd  series,  i.,  704.)  The  author  describes  several  experiments 
undertaken  for  the  purpose  of  ascertaining  what  proportion  of 
ammonia  this  preparation  should  contain.  The  result  arrived  at 
is  that  it  is  impossible  for  the  distillate  to  contain  more  than  about 
1*7  per  cent,  of  ammonia  without  it  being  deficient  in  carbonic  acid. 

Spiritus  Sails  Dulcis.  (Amer.  Journ.  Pharm.)  In  reply  to  a 
correspondent  in  Newhaven,  asking  for  a  formula  for  spiritus  salis 
dulcis^  as  used  many  years  ago,  the  editor  of  the  Ainerican  Journal 
of  Pharmacy  says  : — "  It  is  a  sweet  spirit  of  (common)  salt,  just 
as  sweet  spirit  of  nitre  is  from  saltpetre.  Each  was  originally  made 
by  distilling  the  respective  salts  with  sulphuric  acid  and  alcohol. 
This  name  was  officinal  in  the  Edinburgh  Pharmacopoeia  of  1722, 
and  applied  to  a  spirit  of  hydrochloric  ether,  obtained  by  distilling  a 
mixture  of  one  part  of  muriatic  acid,  and  three  parts  of  alcohol, 
after  digesting  the  mixture  for  several  days,  and  redistilling  the 
product  one  or  more  times,  until  free  from  acid.  This  is  probably 
what  was  used  under  that  name. ' ' 

In  the  Prussian  Pharm.  of  1847,  a  sort  of  spirit  of  chloric  ether, 
under  the  name  spiritus  etheris  chlorati,  is  made  by  distilling 
16  parts  of  chloride  of  sodium,  6  parts  of  binoxide  of  maganese, 
12  parts  of  sulphuric  acid,  and  48  parts  of  stronger  alcohol,  sp.  gr. 
"813.  The  acid  and  alcohol  are  to  be  carefully  mixed  and  poured 
on  the  salt  and  oxide,  previously  placed  in  a  large  retort,  and 
the  whole  mixed ;  a  well  refrigerated  receiver  being  adapted,  42 
parts  of  distillate  are  obtained  by  means  of  a  sand-bath  heat. 
To  free  the  product  from  acidity,  it  is  shaken  with  about  half  a  part 
of  calcined  magnesia  till  neutral,  and  then  redistilled.  Sp.  gr.  '815 
to  '820.     This  product  has  also  been  called  spiritus  salis  dulcis. 

The  French  use  a  preparation  called  espnt  de  sel  dulciJUy 
which  is  a  simple  mixture  of  1  part  of  muriatic  acid  and  8  parts 
of  alcohol. 

Preparation  of  Suppositories.  W.  G.  Ewing.  (Amer.  Journ. 
Pharm.,  xliii.,  193.)  The  preparation  of  suppositories  frequently 
occasions  considerable  trouble  to  the  pharmaceutist.     It  is  often 
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difficult  to  adjust  the  proportion  of  the  fatty  constituents  so  as 
to  ensure  the  right  consistency  and  a  low  melting  point,  at  different 
seasons  of  the  year ;  and  if  these  are  not  attained  at  the  first  trial, 
much  time  is  lost  by  remelting  and  cooling  again,  especially  in 
summer  weather.  The  author  proposes  to  obviate  this  difficulty 
by  preparing  and  keeping  the  cacao  butter  and  wax  in  a  coarse 
powder,  and  then,  instead  of  melting  the  ingredients,  rubbing  them 
together  in  a  mortar. 

The  powdering  is  effected  as  follows  : — First,  procure  a  large 
coarse  tin  grater,  and  with  it  grate  the  cacao  batter  into  a  coarse 
powder,  pass  this  through  a  sieve  No.  20,  and  put  it  into  a  wide- 
mouth  bottle  ready  for  use.  Next,  take  some  pure  white  wax, 
grate,  sift,  bottle,  and  preserve  in  the  same  manner.  The  frag- 
ments that  will  not  pass  through  the  sieve  can  be  melted,  and 
grated  again  after  cooling.  With  these  two  substances  any  formula 
for  suppositories  can  be,  according  to  the  author,  quickly  and  easily 
dispensed. 

The  ingredients  are  weighed  out,  and  at  once  mixed  and  rubbed 
together  in  a  mortar ;  a  plastic  mass  is  formed  which  may  be 
as  easily  rolled  into  lengths  and  divided  as  an  ordinary  pill  mass, 
and  each  piece  may  be  formed  by  the  fingers  into  a  conical  shape, 
and  pressed  into  a  mould  previously  dusted  with  lycopodium. 
If  the  mass  should  be  too  hard,  as  in  winter,  the  addition  of  a 
little  olive  oil  is  easily  made;  or  if  too  soft,  as  in  summer,  the 
addition  of  more  grated  wax  will  bring  it  to  the  right  consistence. 

The  author  gives  the  following  prescription  as  an  example : — 

P>  Carbolic  Acid grs.  xxx. 

Cacao  Butter 5iss. 

Mix  and  make  10  suppositories. 

If  the  carbolic  acid  and  cacao  butter  are  melted  together,  they 
will  not  solidify  on  cooling  in  warm  weather.  If  wax  be  melted 
with  the  mixture,  considerable  time  is  occupied  in  adjusting  the 
proportions,  meanwhile  the  carbolic  acid  is  evaporating,  and  the 
efficacy  of  the  suppositories  being  impaired.  Having  the  grated 
materials  at  hand,  it  is  only  necessary  to  rub  in  a  sufficiency 
of  wax  until  the  proper  consistency  is  attained. 

On  the  use  of  Wax,  Tallow,  etc.,  in  Suppositories.  C.  S.  Eberle. 
(Proc.  Amer.  Pharm.  Assoc,  and  Amer.  Journ.  Pharm.,  xliii.,  128, 
170.)  Pure  cacao  butter  may  be  asserted  to  be  but  rarely  if 
ever  met  with  in  the  drug  market.  The  samples  for  sale  vary 
sensibly  in  colour  and  consistency,  and  no  positive  rule  for  judging 
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of  a  pure  article  by  cursory  examination  can  be  offered.  A  candid 
admission  by  several  prominent  manufacturers  of  the  article,  reveals 
the  fact  of  its  frequent  adulteration ;  and  since  the  extended  demand 
and  sale  of  this  production  for  cosmetic  and  suppository  application, 
a  greater  variety  of  mixtures  known  as  butter  of  cacao  is  to  be 
found  than  formerly. 

The  pharmaceutist,  however,  but  seldom  applies  it  to  uses  other 
than  in  the  preparation  of  suppositories,  the  successful  use  of  which 
depends  upon  a  base,  whose  point  of  fusion  will  correspond  to 
animal  heat,  which  can  be  handled  readily  when  in  form,  and  which 
upon  exposure  to  the  natural  heat  of  the  body  will  promptly  liquefy, 
not  melt  slowly,  thus  depositing  quickly  the  medicating  ingredient 
upon  the  surface  to  which  it  has  been  exhibited. 

The  butter  of  cacao  best  suited  for  pharmaceutical  use,  is 
of  a  dirty  white,  inclined  to  yellow  in  appearance,  firm  under 
pressure,  yet  disposed  to  yield  its  surface  when  held  in  the  hand  by 
the  warmth  thus  imparted,  fusing  readily'  at  or  about  98°,  setting 
rapidly  after  fusion  when  exposed  to  cold,  and,  after  such  exposure, 
maintaining  its  original  character  at  ordinary  temperatures. 

Cacao  butter  at  98°  F.  liquefies.  This  is  more  apparent  in  the 
rectum  or  vagina  than  by  merely  holding  in  the  hand.  The 
mixtures  made  by  the  pharmaceutist  with  the  cacao  butter  of  the 
market,  vary  in  their  behaviour  in  proportion  to  the  quantity 
and  character  of  the  hardening  ingredient  used  in  connection 
with  it. 

A  considerable  proportion  of  cetaceum  may  be  added  without 
materially  affecting  the  value  of  a  suppository ;  at  least  10  per  cent., 
if  combined  with  the  butter,  will  produce  a  suppository  which 
will  not  be  likely  to  be  complained  of  by  the  medical  profession, 
but  the  slowness  with  which  this  alloy,  so  to  speak,  fuses,  makes 
this,  or  the  addition  of  any  hardening  substance  a  serious  objection. 
We  need  promptness  of  action  in  the  application  of  medicines 
by  suppository,  which  can  be  best  secured  by  rapid  liquefaction 
of  the  excipient,  and  no  mixture  or  single  substance  combines 
the  essential  requisites  so  completely,  as  a  good  sample  of  so-called 
cacao  butter. 

The  addition  of  wax  to  cacao  butter  is  to  be  reprehended.  While 
under  restriction,  a  mixture  may  be  formed  which  will  harden  more 
quickly,  and  bear  more  handling  than  the  butter  alone,  the  reflecting 
pharmaceutist  will  bear  in  mind  the  slowness  of  its  fusion  at  animal 
heat,  and  the  consequent  suspension  of  the  meilicine,  which  should 
be  diffused  and  deposited  over  as  large  a  surface  as  possible. 

2  D 
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Of  the  various  mixtures,  those  of  one-eighth  spermaceti,  or  one- 
fourteenth  or  less  of  wax  are  least  objectionable.  Tallow,  suet, 
or  paraffin,  produced  no  result  not  secured  by  the  first  mentioned, 
while  there  were  some  objections  to  be  attached  to  their  use 
not  present  in  the  others. 

The  following  are  the  points  of  manipulation  by  which  the 
author  has  obtained  the  most  satisfactory  result  in  preparing 
suppositories  from  cacao  butter  alone. 

The  mould  is  of  brass ;  a  clamp  hinged  at  one  extremity,  and 
handled  at  the  other,  held  firmly  in  place  by  a  ring  slipped  over 
these  handles ;  the  cones  are  turned  from  the  interior  face  of  the 
clamps,  as  in  an  ordinary  bullet-mould.  It  should  mould  at  least 
one  dozen,  and  be  improved  by  the  addition  of  a  loose  clamp, 
to  be  attached  firmly  in  the  centre  and  at  the  bottom  of  so  long 
a  tool,  to  prevent  the  loss  of  the  fused  mass  before  congealing, 
by  running  from  between  the  plates. 

This  mould  should,  so  far  as  possible,  be  thoroughly  chilled 
and  ready  for  use.  To  place  the  fused  butter  in  the  mould  while 
it  is  warm,  and  cool  both  by  the  same  operation,  almost  invariably 
results  in  the  contraction  of  the  metal  upon  the  cool  cone  to  a 
degree  that  upon  the  attempted  separation  of  the  matrix,  every 
cone  will  be  split  in  two.  When  the  mould  is  thoroughly  cooled, 
the  butter  sets  rapidly,  and  in  fifteen  or  twenty  minutes  the  sup- 
positories will  drop  from  the  matrices  by  their  own  gravity. 

The  deductions  drawn  by  the  author  from  a  close  observance  of 
this  subject  for  the  past  two  years  are,  that  the  addition  of  a  substance 
such  as  wax,  spermaceti,  etc.,  to  cacao  butter  produces  a  mixture 
requiring  a  higher  point  of  heat  for  its  fusion,  in  proportion 
to  the  amount  of  such  addition;  but  that  when  such  addition  is 
made,  if  it  should  not  be  sufficient  to  prevent  the  fusing  of  a 
suppository  at  animal  temperature,  no  irritating  or  harmful  effect  is 
produced  either  upon  the  vagina  or  urethra.  Where  a  larger 
quantity  than  that  mentioned  above  is  added,  the  annoyance  pro- 
duced requires  the  removal  or  ejection  of  the  suppository  before 
any  harm  may  be  done. 

A  New  Material  for  Suppositories.  T.  Carre.  (Canad.  Pharm. 
Journ.)  Mr.  T.  Carre,  of  Meaford,  has  communicated  a  formula  for 
a  new  material  for  the  administration  of  opium  or  other  medicine 
by  suppository.  He  says  that  in  trials  made  upon  patients  sufier- 
ing  from  haemorrhoids  he  has  found  it,  from  its  elastic  texture,  to 
possess  advantages  over  other  excipients  used  for  a  like  purpose. 
Gelatine  being  one  of  the  ingredients,  it  could  not  be  used  for  making 
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suppositories  containing  tannin,  as  an  insoluble  and  inert  substance 
would  be  formed.     The  following  is  the  formula  : — 

Best  Glue 4  oz. 

Glycerine 8  oz. 

Golden  Syrup 2  oz. 

Water •  .     .  &oz. 

Soak  the  glue  in  the  water  until  quite  soft,  then  dissolve  over 
steam  or  water-bath.  Mix  the  syrup  and  glycerine  well  together, 
add  them  to  the  glue  solution,  and  boil  until  they  lose  about  2  oz.  in 
weight  ;  then  pour  out  on  an  oiled  tray,  or  into  any  suitable  mould, 
previously  removing  any  scum  formed.  The  result  is  an  elastic 
substance,  which  will  keep  for  a  long  time,  but  dissolving  more 
readUy  when  fresh.  When  required  for  use  the  composition  should 
be  dissolved  in  a  little  water  with  gentle  heat,  the  opium  or  other 
drug  mixed  with  it,  and  then  run  into  a  mould. 

Improved.  Mould  for  Suppositories  and  Pessaries.  A.  W. 
Gerrard.  (Phann.  Journ.,  3rd  series,  i.,  423.)  Mr.  Gerrard,  the  dis- 
penser at  Guy's  Hospital,  has  introduced  a  new  form  of  mould  for 
suppositories  which  he  considers  to  be  simpler  and  cheaper  than 
the  one  in  ordinary  use. 

It  is  composed  of  two  pieces  of  metal,  one  lying  upon  the  other, 
kept  in  position  by  a  pin  at  each  end ;  the  cavities  for  receiving 
the  fat  are  drilled  through  the  top  into  the  bottom  piece,  the  two 


pieces  thus  forming  a  transverse  section  through  the  apertures. 
The  two  flat  sarffices  which  meet  together  form  a  jierfcct  joint,  the 
weight  of  the  top  piece  of  metal  being  sufficient  to  keep  it  in  posi* 
tion,  so  that  none  of  the  melted  material  can  run  between.  The 
working  of  this  mould  is  comparatively  easy.     Having  poured  in  the 
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substance  and  allowed  it  to  cool  sufficiently,  it  is  only  necessary  to 
lift  the  top  piece  from  the  bottom,  which  brings  the  suppositories 
with  it,  then  a  gentle  pressure  with  the  thumb  easily  removes 
them. 

The  author  adds  a  few  practical  remarks  on  the  successful  work- 
ing of  the  moulds,  and  the  making  of  suppositories.  Let  the  moulds 
be  perfectly  clean,  and  as  cold  as  possible  before  using.  Whilst 
pouring  in  the  material,  stir  continually,  otherwise  the  amount  of 
active  principle  will  vary  in  each  cone.  In  dealing  with  tannin, 
do  not  use  too  great  a  heat,  or  it  will  run  together,  forming  a  resin- 
like mass,  which  is  unmanageable  and  useless.  Various  agents 
have  been  proposed  to  assist  the  removal  of  the  cones,  but  in  the 
author's  experience  nothing  answers  so  well  as  the  condensation 
of  moisture  obtained  by  breathing  into  the  holes  immediately  pre- 
vious to  pouring  in  the  fluids.  If  these  precautions  are  neglected, 
whether  this  mould  be  used  or  any  other,  failure  may  be  the  result ; 
it  will  not,  however,  be  the  fault  of  the  machine,  but  of  the  ma- 
chinist. In  this  as  in  many  other  branches  of  our  profession,  it  is 
the  skill,  dexterity,  and  common  sense  of  the  manipulator  that 
ensures  perfect  success. 

Suppositories.  A.  E.  Ebert  states  that  when  moulds  of  block 
tin  are  employed,  the  main  point  necessary  to  ensure  success  is  to 
have  the  moulds  thoroughly  chilled  by  ice  before  the  addition  of  the 
melted  material ;  when  this  is  observed,  there  is  no  difficulty  in 
removing  the  suppositories  with  ease,  and  within  a  few  minutes. 

Syrup  of  Cinchona.  Use  of  Sugar  in  Preparations  of  Cinchona 
Bark.  M.  T.  Defresne.  (Journ.  de  Pharm.  d'Anvers,  1870, 
256.)  The  author  points  out  the  well-known  fact  that  in  addition 
to  the  alkaloids,  existing  chiefly  as  kinates,  Galisaya  bark  contains  an 
astringent  aromatic  substance  allied  to  tannin  in  its  chemical 
characters,  which  has  received  the  name  of  cinchonic  red,  and  pos- 
sesses decided  tonic  properties.  When  cinchona  bark  is  treated 
with  spirit,  this  cinchonic  red  is  dissolved  out  together  with  all  the 
alkaloids ;  and  the  resulting  tincture  represents  the  full  medicinal 
activity  of  the  bark ;  but  the  addition  of  water  precipitates  the 
greater  part  of  the  cinchonic  red  as  a  reddish  brown  resinoid 
substance.  Exposure  to  heat  also  affects  this  body,  causing  it  to 
pass  into  an  insoluble  modification,  in  which  state  it  is  with  difficulty 
dissolved  by  anything  but  the  alkalies. 

The  author  points  out  that  cinchonic  red,  as  it  is  first  extracted 
from  the  bark,  is  easily  and  permanently  dissolved  by  syrup.  Ex- 
tract of  cinchona,  which  when  treated  with  water  yields  a  large 
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proportion  of  insoluble  resinoid  clots,  forms  with  syrup  a  perfectly 
clear  dark  brown  solution.  The  author  has  verified  this  solution 
of  cinchonic  red  in  saccharine  solutions  in  a  variety  of  ways,  and 
regards  it  as  an  important  fact,  because  it  affords  the  means  of  pre- 
paring a  syrup  of  cinchona  which  will  not  only  contain  all  the 
alkaloids  of  the  bark,  but  will  also  possess  all  the  aromatic  tonic 
properties  of  the  cinchonic  red. 

The  process  he  appears  to  recommend  is  to  exhaust  10  parts  of 
Calisaya  bark  by  percolation  with  weak  spirit  (30°),  and  add  to 
the  percolate  10  parts  of  sugar,  then  evaporate  till  the  liquor  is 
reduced  to  60  parts.  This  by  cooling  becomes  troubled,  and 
deposits  cinchonic  red ;  but  without  filtering,  90  parts  of  sugar  are 
added  and  dissolved  by  a  heat  not  exceeding  50°  C.  The  liquor 
brightens  and  remains  permanently  clear,  forming  a  deep  brown 
syrup,  which  never  deposits,  and  possesses  an  agreeable,  aromatic 
astringent  taste. 

Syrupus  Croci.  G.  W.  Kennedy.  (Amer.Journ.  Pharm.,  xliii., 
54.)  This  syrup,  as  commonly  prepared,  is  apt  to  ferment ;  the 
author  proposes  to  overcome  this  inconvenience  by  substituting 
glycerine  for  part  of  the  sugar.  The  following  is  the  formula  he 
recommends : — 

R     Saflfron ^  oz. 

Glycerine 2  oz. 

Water 6  oz. 

Let  these  macerate  for  seven  days,  then  filter  into  a  pint  bottle, 
and  pass  sufficient  water  through  the  filter  to  make  the  filtrate 
up  to  8  oz. ;  add  14  oz.  of  sugar,  and  dissolve  it  in  the  cold  with 
frequent  agitation.  The  result  is  a  beautiful  thick  dark  orange- 
coloured  syrup,  which,  it  is  stated,  will  keep  perfectly. 

Syrups  of  Senega,  Ipecac,  and  Squill.  J.  C.  Wharton.  (Amer, 
Jourii.  Fharm.j  xliii.,  101.) 

Syrupus  Senegcu. 

R    Senegft,  in  moderately  fine  powder       .     4  troy  ounces. 
Sagar  (refined),  in  coarse  powder    .     .  15  troy  ounces. 

Dilated  Alcohol 2  pints. 

Water a  sufficient  quantity. 

Carbonate  of  Magnesia 80  grains. 

Moisten  the  senega  with  two  fluid  ounces  of  the  diluk^d  alcohol, 
then  tranHfer  it  to  a  conical  percolator,  and  gradually  pour  upon  it 
the  remainder  of  the  diluted  alcohol.     When  the  tincture  has  ceased 
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to  pass,  evaporate  it  by  means  of  a  water-bath,  at  a  temperature  not 
exceeding  160°,  to  half  a  pint.  Rub  it  with  the  carbonate  of 
magnesia  in  a  mortar  till  thoroughly  mixed,  filter  and  add  sufficient 
warm  water  through  the  filter  to  make  the  filtrate  measure  half  a 
pint,  and,  having  added  the  sugar,  mix  well  together,  and  note 
accurately  the  measure  of  the  mixture  while  cold  ;  then  dissolve  the 
sugar  with  the  aid  of  a  gentle  heat,  strain  the  solution  while  hot, 
add  sufficient  warm  water  through  the  strainer  to  bring  the  syrup, 
when  cold,  to  the  previously  noted  measurement,  and  mix  them 
thoroughly. 

Syrupus  IpecacuanhcB  (modified  from  former  editions  of  the  U.  S.  P.) 

^  Ipecacuanha,  in  fine  powder  ....  2  troy  ounces. 
Diluted  Alcohol,  Water  .  each,  a  sufficient  quantity. 
Sugar  (refined),  in  coarse  powder  .  .  29  troy  ounces. 
Carbonate  of  Magnesia .45  grains. 

Moisten  the  ipecacuanha  with  one  fl.uid  ounce  of  the  diluted 
alcohol,  let  it  stand  for  twenty-four  hours.  Then  transfer  it  to  a 
conical  percolator,  and  gradually  pour  upon  it  diluted  alcohol  until 
one  pint  of  tincture  has  passed.  Evaporate  this  by  means  of  a 
water-bath  to  six  fluid  ounces,  add  ten  fluid  ounces  of  warm  water, 
and,  having  rubbed  it  thoroughly  with  the  carbonate  of  magnesia 
in  a  mortar,  filter,  and  add  sufficient  warm  water  through  the  filter  to 
make  the  filtrate  measure  one  pint ;  then  add  the  sugar,  and  dissolve 
it  with  the  aid  of  a  gentle  heat,  and  having  strained  the  hot  syrup, 
add  sufficient  warm  water,  through  the  strainer,  to  make  it  measure 
two  pints  when  cold.  Similar  directiojis  are  given  for  the  prepara- 
tion of  the  syr.  scillas  oo.  of  the  U.  S.  P.  [It  may  be  questioned 
whether  the  use  of  carbonate  of  magnesia,  which  is  the  chief 
modification  introduced  by  the  author,  is  justifiable  in  these 
cases.] 

Syrup  of  Ipecacuanha.  (GMc.  Pharm.,  iii.,  203).  The  following 
formula  is  sent  to  the  Chicago  Phai^nacist,  by  Mr.  L.  E.  Sale,  of 
Huntsville,  Alabama,  who  says  that  it  will  give  a  good  syrup  of 
ipecacuanha,  which  will  keep  without  deterioration : — 

p,    FluidExtractof  Ipecac.  (U.  S.  P.)      .     .     .    £3  xvijss. 

Granulated  Sugar 5  xxxij. 

Water f^xTJ, 

Pour  the  fluid  extract  of  ipecacuanha  on  the  sugar  in  a  shallow 
evaporating  vessel,  and  set  aside  in  a  warm  place  to  dry ;  when  dry 
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add  the  water,  dissolve  the  sugar  with  aid  of  gentle  heat,  and  strain. 
The  syrup  thus  prepared  will  measure  35  fl.  oz.,  and  will  correspond 
in  strength  to  the  official  syrup  of  the  U.  S.  P. 

Sympus  Tolutanns.  (Amer.  Journ.  Pharm.,  xlii.,  504.)  The  writer 
describes  the  following  method  of  preparing  this  syrup,  which  yields 
a  preparation  with  a  stronger  flavour  than  tliat  made  according  to 
the  United  States  Pharmacopoeia. 

First  make  a  syrup  with  26  troy  ounces  of  sugar,  and  one  pint 
of  water ;  then  take  a  well  annealed  bottle  (sufficiently  large)  into 
which  put  2  drachms  of  magnesia  carbonate  and  2  fluid  ounces 
tinct,  tolu ;  shake  well,  add  the  boiling  hot  syrup,  shake  for  a  couple 
of  minutes,  and  throw  the  mixture,  hot  as  it  is,  on  a  paper  filter. 
Of  course,  the  funnel  is  covered  with  oiled  silk,  a  glass  plate,  or 
other  cover. 

There  are  two  objections  to  be  made : — 

First.  The  above  method  can  only  be  followed  at  the  imminent 
risk  of  bottles  and  funnel.  If  the  bottles  and  funnel  be  rinsed  out 
with  hot  water  previous  to  using  them,  the  risk  is  lessened  con- 
siderably. 

Second.  Syrups  filter  very  slowly.  The  hotter  the  syrup  is,  the 
quicker  it  runs  through;  a  ribbed  funnel,  or,  better,  interposing 
small  sticks  of  wood  or  glass  rods  between  the  filter  and  the  funnel, 
quickens  filtration  a  good  deal. 

Syrup  of  Phosphate  of  Iron,  and  other  Syrups  containing  Phos- 
phoric Acid.  Michael  Carteighe.  (Pharm.  Journ.,  3rd  series, 
i.,  761.)  Of  the  numerous  preparations  of  iron  at  the  disposal  of 
the  practitioner  few  have  in  late  years  acquired  more  favour  than 
the  syrup  of  the  phosphate.  First  introduced  to  the  notice  of  the 
profession  by  Mr.  Greenish*  in  a  form  more  or  less  opaque,  it  was 
not  until  about  ten  years  ago  that  it  came  into  very  general  use. 
About  this  time  Gale  and.  Schweitzer  each  read  a  paperf  at  one  of 
the  evening  meetings  of  the  Pharmaceutical  Society,  detailing  pro- 
cesses for  the  preparation  of  this  syrup  in  a  form  which  should 
remain  perfectly  bright  and  free  from  deposit.  Gale's  process  was 
introduced  into  the  British  Pharmacopoeia  of  1867,  and  since  the 
publication  of  that  volume  the  demand  for  this  medicine  has  vastly 
increased.  Its  tendency  to  darken  in  colour  after  having  been  kept 
for  some  time  was  soon  noticed,  and  UmneyJ  made  son^e  experi- 
ments with  the  view  of  preventing  or  retarding  this  change,  but  the 
results  were  not  practically  satisfactory.     T.  B.  Grovos§  afterwards 

•  Pharm.  Journ.,  vol.  x.,  p.  584.     t  Pharm.  Journ.,  2nd  aeries,  vol.  i.,  p.  497. 
I  Pharm.  Journ.,  2nd  series,  vol.  vlii.,  p.  129.     §  Pharm.  Journ.,  vol.  xi.,  p.  188. 
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examined  a  very  old  ■specimen  in  his  possession,  and  determined  the 
chemical  composition  of  the  precipitate  which  is  formed  on  long 
standing.  He  describes  this  precipitate  as  being  essentially  a  com- 
pound of  iron  with  phosphoric  acid,  corresponding  to  the  octocalcic 
phosphate  of  Warington.  The  dark  colour  he  thinks  due-  to  the 
production  of  caramel  by  the  action  of  the  phosphoric  acid  and  iron 
salt  upon  the  sugar.  He  also*  prepared  several  specimens  with, a 
stronger  acid,  made  by  himself  from  amorphous  phosphorus,  and 
found  that  these  kept  somewhat  better  than  when  made  according  to 
the  B.P. 

The  necessity  of  keeping  the  syrup  recently  prepared,  induced  the 
author  to  try  a  few  experiments  with  a  stronger  acid,  and  to  devise 
a  shorter  process  than  that  of  the  B.P.  This  has  doubtless  already 
suggested  itseK  to,  and  been  practically  tested  by  other  chemists,  but, 
so  far  as  the  writer  is  aware,  it  has  not  hitherto  been  published. 
It  is  as  follows  : — 

Syrup  of  Pliospliate  of  Iron. 

p.    Phosphate  of  Iron 96  grs. 

Water 9  fl.  drms. 

Sjrupy  Phosphoric  Acid,  sp.  gr.  1-500  .     .  7  fl.  drms. 

Syrup 10  fl.  oz. 

Rub  the  phosphate  of  iron  with  the  water  in  a  glass  mortar,  add  the 
phosphoric  acid,  and  filter  the  mixture  into  the  syrup. 

As  thus  prepared,  it  contains  the  same  proportion  of  iron,  about 
2  minims  less  of  the  dilute  acid  (25  instead  of  27),  and  rather  more 
sugar  than  when  prepared  according  to  the  Pharmacopoeia. 

The  phosphate  of  iron  is  made  by  the  B.P.  process,  and  dried  at 
a  temperature  not  exceeding  100°  P.  The  specimens  found  in  the 
ordinary  course  of  trade  are  not  readily  soluble  in  the  acid.  This 
want  of  solubility  is  probably  due  to  the  length  of  time  they  have 
been  kept  before  sale. 

The  author  has  obtained  the  best  results  with  phosphate  only  a 
few  days  old,  and  finds  it  advantageous  to  make  as  much  as  is 
required  frequently. 

Syrupy  phosphoric  acid  of  sp.  gr.  1'500  may  now  be  obtained  of 
any  manufacturing  chemist,  and  according  to  Dr.  Watts's  table,* 
contains  ^about  60  per  cent,  of  Ps  Og.  It  is  made  by  the  action  of 
nitric  acid  on  phosphorus,  the  excess  of  acid  being  driven  ofi"  in  a 
platinum  vessel. 

*  Pharm.  Journ.,  2nd  series,  vol.  Tii.,  p.  191. 
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Manganese  is  sometimes  prescribed  witli  or  withotit  iron,  and 
according  to  Pereira,  the  former  is  a  useful  adjunct  to  ferruginous 
preparations,  and  occasionally  a  desirable  substitute  for  them. 

Syrup  of  Phosphate  of  Manganese 

May  be  prepared  in  a  similar  manner  with  the  following   ingre- 
dients : — 

R    Phosphate  of  Manganese 96  grs. 

Water 9  fl.  drms. 

Syrupy  Phosphoric  Acid,  sp.  gr.  1'500 .     .     7  fl.  drms. 
Syrup 10  fl.  oz. 

Strength. — 1  grain  phosphate  of  manganese,  and  acid  equal  to  about 
25  mmims  of  the  dilute  phosphoric  acid  in  each  fluid  drachm. 

The  phosphate  of  manganese  is  made  in  the  same  manner  as  the 
phosphate  of  iron,  substituting  sulphate  of  manganese  for  the  ferrous 
sulphate. 

Syrup  of  Phosphate  of  Iron  with  Manganese. 


R     Phosphate  of  Iron    .     . 
Phosphate  of  Manganese 

Water 

Syrupy  Phosphoric  Acid 
Syrup 


^  72  grs. 
.  48  grs. 
8  fl.  drms. 
8  fl.  drms. 
.   10  fl.  oz. 


Rub  the  powders  with  the  water,  add  the  acid,  and  filter  into  the 
syrup. 

Each  fluid  drachm  contains  f  grai/n  phosphate  of  iron,  J  grain  phos- 
phate of  manganese,  and  oaM  equal  to  about  30  mimims  of  the  dilute 
phosphoric  acid,  B.P. 

The  tendency  of  modern  practitioners  of  medicine  to  encourage 
the  exhibition  of  substances  which  may  assist  in  the  formation  of 
bone,  etc.,  has  led  to  the  introduction  of  the — 

Syrup  of  Phosphate  of  Iron  and  Lime. 

R.    Phosphate  of  Iron 96  grs. 

PboBpbate  of  Lime 192  grs. 

Water 8  fl.  drms. 

Syrupy  Phosphoric  Acid,  sp.  gr.  1-500  .    .     8  fl.  drms. 
Syrup 10  fl.  oz. 

Mix  the  powders  with  the  water  in  a  glass  mortar,  add  the  acid,  and 
filter  into  tlio  Kyrup. 
Each  fluid  drachm  contains  1  grain  of  phosphate  ofvton^  2  grains  of 
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phosphate  of  lime,  and  an  amount  of  acid  equal  to  about  30  minims  of 
the  dilute  jphosplioric  acid,  B.P. 

The  phosphate  of  lime  is  made  by  precipitation  from  solutions  of 
chloride  of  calcium  and  phosphate  of  soda,  and  dried  at  100°  F.,  and 
should  not  be  kept  too  long  before  use.  That  made  from  hone  ash, 
as  the  Pharmacopoeia  directs,  is  much  less  readily  soluble. 

The  following  formulae  may  be  useful  as  an  appendix : — 

Syrup  of  Phosphate  of  Zinc. 

y^    Phosphate  of  Zinc 192  grs. 

Water 11  fl.  drms. 

Syrupy  Phosphoric  Acid,  sp.  gr.  1"500      .    5  fl.  drms. 
Syrup 10  fl.  ounces. 

Rub  the  phosphate  with  the  water,  add  the  acid,  and  filter  into  the 
syrup. 

Each  fluid  drachm  contains  2  grai7is  of  zinc  phosphate,  and  about  18 
minims  of  dilute  phosphoric  acid. 

Syrup  of  Phosphate  of  Quinine. 

p,    Phosphate  of  Quinia 96  grs. 

Water 13^  fl.  drms. 

Syrupy  Phosphoric  Acid,  sp.  gr.,  1*500    .  2^  fl.  drms. 
Syrup 10  fl.  drms. 

Mix  the  acid  with  the  water,  add  the  quinia,  and  filter  into  the 
syrup. 

JEach  fluid  drachm  contains  1  grain  of  phosphaie  of  quinine,  and  acid 
equal  to  about  10  minims  of  the  dilute  phosphoric  acid. 

Syrup  of  Phosphate  of  Iron  with  Quinine. 

p,     Phosphate  of  Iron 192  grs. 

Phosphate  of  Quinia* 96  grs. 

Water 7  fl.  drms. 

Syrupy  Phosphoric  Acid,  sp.  gr.  1-500       .     9  fl.  drms. 
Syrup 10  fl.  oz. 

Kub  the  powders  with  the  water,  add  the  acid,  and  filter  into  the 
syrup. 

Each  fluid  drachm  contains  2  grains  of  phosphate  of  iron,  and  1 
grain  of  phosphate  of  quinine. 

*  The  same  weight  of  quinia,  prepared  hy  precipitating  an  acidulated  solution  of 
the  disulphate  by  sokition  of  ammonia,  collecting,  washing,  and  drying  at  100°  F., 
may  be  used,  in  the  absence  of  the  phosphate. 
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Syrup  of  Phosphate  of  Iron,  Quinine,  and  Strychnine. 

{EastOTi's  Syrup.) 
p,    Phosphate  of  Iron 192  grs. 

Phosphate  of  Quinia* 96  grs. 

Strychnia  (in  crystals) 3  grs. 

Water 7  fl.  drms. 

Syrupy  Phosphoric  Acid,  sp.  gr.  1-500    .     10  fl,  drms. 

Syrup 10  fl.  oz. 

Rub  the  phosphate  of  iron  with  5  drachms  of  the  water  in  a  glass 
mortar,  dissolve  the  strychnia  and  quinia  in  the  acid,  previously- 
mixed  with  the  remaining  2  drachms  of  water  ;  mix  and  filter  into 
the  syrup. 

Each  fluid  drachm  contains  2  grains  of  phosphate  of  iron,  1  grain  of 
phosphate  of  quinine,  aiid  -^nd  part  of  a  grain  of  strychnine. 

Syrup  of  Phosphate  of  Iron  and  Strychnine 

May  be  prepared  in  the  same  manner  as  the  last,  omitting  the 
phosphate  of  quinine. 

Syrup  of  Phospho-lactate  of  Lime.  Hager.  {Journ.  de  Pharm. 
d'Anvers,  1871,  123.)  Dissolve  2  parts  of  lactate  of  lime  in  60 
parts  of  distilled  water ;  add  little  by  little,  with  agitation,  7  parts 
of  phosphoric  acid ;  after  several  hours,  agitating  from  time  to  time, 
the  liquid  becomes  clear ;  filter,  and  make  the  liquid  up  to  70  parts, 
then  introduce  130  parts  of  sugar,  and  dissolve. 

Sjrrupus  Calcis  Lacto-phosphatis.  William  I^eergaard.  {Amer. 
Journ.  Pharm.,  xliii.,  243.)  In  the  Archives  Generates  de  Medecine  for 
December,  1869,  and  for  January  and  February,  1870,  Dr.  L.  Du- 
sart  recommends  the  use  of  a  new  preparation,  which  he  terms  the 
lacto- phosphate  of  lime,  in  which  the  lime  salt  is  dissolved  in  free 
lactic  acid. 

Dr.  B.  W.  M'Cready,  of  Philadelphia,  requested  the  author  to 
prepare  a  syrup  containing  that  compound,  and  he  adopted  the 
following  formula  : — 

Ijt    Concentrated  Lactic  Acid fl^. 

Magma  of  freshly  Precipitated  Phosphate  of  Lime    q.  s. 

AquiD  Fl.  Aurant fljiss. 

Aquffl  Purae q.  b.  ad.  flSviij. 

Sacchari  Albi 5M- 

Mix  the  lactic  acid  with  2  fluid  otinces  of  water,  and  saturate  it 
with  the  magma.     Put  the  liquid  upon  A  filter,  and  add  the  rest  of 

*  The  same  weight  of  quinia,  prepared  by  precipitating  an  acidaUted  solution  of 
the  disulphate  by  solution  of  ammonia,  collecting,  washing,  and  drying  at  100**  F., 
may  be  used,  in  the  absence  of  the  phosphate. 
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the  water  until  8  fluid  ounces  of  filtrate  are  obtained.  Pour  this 
upon  the  sugar,  contained  in  a  bottle ;  shake  occasionally  until  solu- 
tion is  effected,  and  strain.  No  heat  ought  to  be  applied,  else  the 
syrup  assumes  a  milky  appearance. 

The  syrup  thus  prepared  contains  between  2  and  3  grains  of  dry 
phosphate  of  lime  in  each  flS,  besides  the  lactic  acid. 

Syrup  of  Iodide  of  Potassium  and  Iron  (of  Lahache).  {Journ. 
PJiarm.  d'Anvers,  1871,  124.) 

Bt    Iodide  of  Potassium 308  grains. 

Iodide  of  Iron  (in  solution  1  to  3)  .     .     .     230     ,, 

Orange-flower  Water 462     „ 

Simple  Syrup  (concentrated)      .     .      33^  fluid  ounces. 

Dissolve  the  iodide  of  potassium  in  the  orange-flower  water,  add  the 
other  solution,  and  incorporate  the  syrup.  Preserve  it  cool  and  free 
from  light. 

Tincture  of  Hyoscyamus.  By  M.  Donovan.  (Phami.  Journ., 
3rd  series,  i.,  907,  from  Med.  Press  and  Girc.)  The  author  writes : — 
Some  years  ago  I  published,  through  the  medium  of  the  Medical 
Press,  an  account  of  trials  made  on  myself  and  others,  with  a  view 
to  discover  what  dose  of  tincture  of  hyoscyamus  should  be  given  in 
order  to  produce  its  sedative  effects.  The  experiment  was  made  on 
several  persons,  beginning  with  a  drachm  dose,  increasing  it  to  six 
drachms,  and  in  my  own  case  to  one  ounce,  of  the  tincture  of  the 
Dublin  Pharmacopoeia.  In  no  case  were  any  effects  observed  beyond 
dryness  of  the  throat  and  fauces.  The  experiments  were  made  with 
tinctures  prepared  from  the  dried  leaves  of  garden-grown  plants, 
from  wild  plants  collected  in  a  mountainous  district  of  North  Wales, 
and  from  the  same  leaves  dried  and  undried. 

I  was  under  the  impression  that  some  of  the  plants  employed  in 
making  the  tinctures  on  which  I  experimented  were  in  the  second 
year  of  their  growth,  but  the  trials  now  to  be  described  have  con- 
vinced me  that  none  of  them  could  have  been  more  than  one  year 
old.  At  that  time  I  was  not  acquainted  with  the  means  which  I 
have  since  discovered  of  testing  the  age  of  the  plant, 

I  satisfied  myself  by  these  experiments  that  tincture  of  hyoscyamus 
prepared,  as  I  believe  it  generally  is  in  this  country,  from  leaves  of 
one  year's  growth,  is  all  but  powerless.  I  was  strengthened  in  this 
.  opinion  by  finding  that  M.  Hertz  has  given  upwards  of  fifteen  grains 
of  the  extract,  most  probably  made  from  the  plant  in  its  first  year, 
without  any  sensible  effect. 

Mr.  Houlton  had  long  before  affirmed  the  inertness  of  the  one- 
year-old  plant,  and  the  activity  of  that  of  two  years  old. 
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In  order  to  come  to  some  determination  on  this  subject,  I  adopted 
means  of  procuring  a  tincture  certainly  made  from  the  latter,  and 
from  trials  with  it,  soon  convinced  myself  that  it  was  an  article  of 
very  dijQferent  value  from  a  tincture  of  the  one-year-old  plant,  and 
that  all  my  former  experiments  must  have  been  made  with  the  latter, 
although  I  was  led  to  believe  that,  in  some  of  them,  the  plant  of  two 
years'  growth  had  been  used. 

My  first  trial  was  on  myself.  I  took  one  drachm,  and  for  an  hour 
or  two  felt  no  effect  beyond  dryness  of  the  mouth.  On  a  subsequent 
occasion  I  took  two  drachms,  and  in  two  hours  had  proof  that  I  had 
taken  a  sufficiency.  My  sensations  were  indescribable :  one  was  a 
feeling  of  uncertainty  of  my  steps  in  walking  although  they  were 
really  quite  steady,  and  a  slight  sensation  of  giddiness.  This  trial 
convinced  me  that  I  had  taken  as  full  a  dose  as  prudence  would 
permit.  To  a  lady  who  suffered  from  headache  I  gave,  at  her  own 
request,  one  drachm  of  this  tincture.  In  about  two  hours  she  felt  so 
overcome  by  sleepiness  that  she  could  scarcely  keep  her  eyes  open ; 
the  headache  was,  however,  greatly  relieved.  On  another  occasion 
she  took  a  similar  dose,  and,  being  in  bed,  she  soon  fell  into  a 
"  dehghtful  sleep,"  and,  on  awaking,  found  that  the  headache  was 
almost  gone  ;  but  she  complained  of  dryness  of  the  fauces  and  throat, 
although  on  the  first  occasion  she  did  not  experience  either  of  these 
effects.  Some  months  afterwards,  the  same  lady  suffered  from 
headache,  and  did  not  receive  any  benefit  from  a  similar  dose; 
nor  did  another  person  experience  any  relief  from  toothache,  nor 
any  other  effect  beyond  slight  dryness  of  the  fauces,  which  soon 
passed  off. 

Convinced  by  the  foregoing  considerations  that  the  medicinal  pro- 
perties of  hyoscyamus  reside  exclusively  in  the  plant  of  two  years 
old,  and  that  the  plant  of  one  year's  growth  is  therefore  useless,  I 
sought  to  discover  an  easy  test  by  which  the  age  of  the  plant,  from 
which  a  given  tincture  had  been  prepared,  could  be  determined. 
The  following  has  at  least  the  advantage  of  simplicity : — Add  a  little 
of  the  tincture  to  a  glass  of  water ;  if  the  mixture  become  slightly 
milky,  the  tincture  was  made  from  a  two-years- old  plant ;  if  it  re- 
main transparent,  the  plant  was  in  its  first  year. 

The  British  Pharmacopoeia  gives  no  information  as  to  what  shall 
be  the  age  of  the  hyoscyamus  from  which  the  tincture  is  to  be  made  ; 
it  is,  therefore,  a  matter  of  chance  whether  it  will  have  any  effect,  or 
be  powerless.  Given  in  the  dose  of  twenty  or  thirty  drops,  as  is 
Koirufimes  done,  it  is  hard  to  believe  it  can  have  any  effect  in  either 
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The  Decolorization  and  Deodorization  of  Tincture  of  Iodine.  James 

Laker  Macmillan.  (PAarm.  Jtmni.,  3rd  series,  i.,  987.)  Within  the 
last  year  or  two  an  unusual  degree  of  attention  has  been  devoted  to 
methods  for  decolorizing  tincture  of  iodine.  The  agent  commonly 
resorted  to  for  this  purpose  is  ammonia ;  a  practice  which  cannot  be 
too  highly  censured,  inasmuch  as  a  change  takes  place  which  is 
highly  detrimental  to  its  medicinal  properties.  By  the  addition  of 
ammonia  to  this  tincture,  one  or  more  compounds  of  iodine  and 
nitrogen  are  formed,  which  are  thrown  down  in  the  state  of  a  Hack 
precipitate,  which  is  redissolved  after  standing  for  a  number  of 
hours,  or  by  the  addition  of  carbolic  acid. 
The  reaction  is  as  follows  : — 

61  +  4N"H3  =  NI3  +  3NH4L 

Thus,  it  will  be  seen  that  the  use  of  ammonia  for  this  purpose  is 
detrimental  to  the  medicinal  efficacy  of  the  iodine ;  and  that  when 
such  so-called  tinctures  prepared  by  this  process  are  substituted  for 
the  tincture  proper,  the  physician  unwittingly  uses  a  solution  of  the 
above  compound.  To  rectify  this  error  is  the  object  of  this  notice  ; 
to  which  the  author  appends  the  following  simple,  though  none  the 
less  noteworthy,  processes,  for  the  consideration  of  the  pharmaceu- 
tical body  at  large. 

Process,  No.  1. — Potassium  acetate  (KCgHgOa)  2"59  grammes, 
with  7 '7  gramme  solution  of  K  H  0,  having  a  specific  gravity  of 
1'06  at  15"55°  C,  are  capable  of  decolorizing  2*592  decagrammes  of 
tincture  of  iodine,  B.  P. 

Frocess,  No.  2. — A  similar  reaction  is  manifest  if  treated  with  a 
solution  of  Na  H  0,  having  a  specific  gravity  of  1'07  at  15*55°  C,  in 
the  proportions  of  5'3  decigrammes  of  the  sodium  solution  to  3*6 
grammes  of  the  tincture. 

Tincture  of  Calabar  Bean.  A.  E.  Ebert.  (CJdcago  Pharmacist, 
Dec,  1870.)  Tincture  of  calabar  bean  is  frequently  prescribed, 
and  there  is  considerable  variation  in  its  strength  as  dispensed  by 
difi'erent  pharmacists.  The  author  prepares  the  tincture  with  1 
part  of  bean  to  10  of  liquid,  the  menstruum  consisting  of  alcohol,  3 
parts,  and  water,  1  part.  The  bean,  previously  reduced  to  a  fine 
powder,  is  macerated  for  several  days  with  the  water,  the  alcohol  is 
then  added,  and  the  whole  is  allowed  to  macerate  8  days  longer. 
Finally,  the  mixture  is  thrown  upon  a  filter,  and  when  the  liquid 
has  ceased  to  pass,  sufficiency  of  the  alcoholic  menstruum  is  poured 
upon  the  residue  to  make  up  the  original  measure.  As  there  is 
some  difficulty  in  powdering  the  bean  with  a  pestle  and  mortar,  the 
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aiitlior  recommends  the  use  of  a  coffee  mill,  whicli  answers 
perfectly. 

The  dose  of  the  tincture  as  usually  prescribed,  is  15  drops ; 
equivalent  to  one- twentieth  of  a  grain  of  the  extract. 

Tincture  of  Nux  Vomica.  J.  P.  Moore.  (Amer.  Journ.  Pharm., 
xliii.,  106.)  The  tough  and  corneous  character  of  nux  vomica, 
and  the  obstacle  thus  offered  to  the  solution  of  its  active  constituents, 
render  it  a  most  difficult  substance  to  extract  with  a  limited  quantity 
of  menstruum.  The  author  having  had  frequent  difficulty  in 
thoroughly  exhausting  the  drug  and  obtaining  a  satisfactory 
tincture  by  following  the  directions  of  the  United  States  Pharma- 
copoeia, recommends  the  following  modification  of  the  instructions; 
he  lays  especial  stress  upon  the  use  of  a  very  fine  powder. 

R     Powd.  Nux  Vomica,  No.  80       ...     8  ounces  troy. 
Alcohol a  sufficient  quantity. 

Mix  the  powder  with  1^  pints  of  alcohol,  and  digest  for  24  hours, 
in  a  close  vessel,  at  a  temperature  of  120°,  with  occasional  agitation ; 
then  strain  through  muslin  with  strong  expression,  and  rub  the 
residue  through  a  No.  20  sieve  ;  pack  it  firmly  in  a  glass  cylindrical 
percolator,  and  gradually  pour  upon  it  the  expressed  liquid,  and 
when  it  has  all  been  absorbed,  continue  the  percolation  with 
alcohol  until  2  pints  of  tincture  are  obtained. 

He  directs  the  mixture  to  be  expressed  at  the  completion  of  the 
digestion,  as  the  residue  can  then  be  properly  packed  for  percola- 
tion. This  is  of  paramount  importance  to  the  success  of  the  opera- 
tion, and  is  much  better  than  pouring  the  mixture  into  the 
percolator,  and  allowing  it  to  settle  and  adjust  itself,  because  in 
doing  so  the  homogeneous  condition  of  the  mass  is  disturbed  by 
the  partial  separation  of  the  finer  and  coarser  particles.  The  resi- 
duum should  be  packed  so  firmly  in  the  percolator  that,  when 
percolation  commences,  the  tincture  will  not  pass  at  a  faster  rate 
than  from  5  to  8  drops  per  minute.  When  the  process  is  completed, 
the  dregs  in  the  percolator  will  be  found  to  be  tasteless  or  nearly 
so. 

[It  will  be  observed  that  the  tincture  of  the  U.  S.  P.  is  a  much 
stronger  one  than  that  of  the  B.  P.] 

The  Loss  of  Spirit  in  Haking  the  Tinctures  of  the  British  Pharma- 
copoeia. (Pharm.  Journ.y  3rd  series,  i.,  321-379.)  The  author  gives 
the  following  table  as  embodying  the  result  of  his  experience  : — 
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9  =3 


^' 


no   o 
O    > 


ft  tf 

d'o 
•3  P» 


Tinct.  aconit.   .     .  . 

arnicae   .     .  . 

aurantii.     ,  . 

belladonnse  . 

beBz.  comp.  . 

bucbu    .     .  . 

calumbse    .  . 
camphor,  comp. 

cantharid. .  . 

capsici  .     .  . 

cardam.  co.  . 

cascarillse  .  . 

castor    .     .  . 

catechu      .  . 

cbirettse     .  . 

cincbonse    .  . 

,,  CO.  . 

cinnara. .     .  . 

cocci.     •     .  . 

colcbic.  sem.  . 

conii.     .     .  , 

croci.     •     .  . 

cubebsB .     .  . 

digitalis      .  . 

ergotse  .     .  . 

ferri  acet.  .  . 


gent.  CO.  .  . 
byoscyam. .  . 
jalapsQ  .  .  . 
kino  .  .  .  . 
kramerise  .  . 
lavand.  comp. 
limonis  .  .  . 
lobelias  .  .  . 
„  sether. 
Inpuli  .  .  . 
myrrbee  .  . 
nuc.  vomic.     . 


opii  .     .  . 
„     ammon. 
pyretbri 
quassias 

rbei  .     .  . 

sabinae  .  . 

scillae     .  . 


sennae  .  .  . 
serpentar.  .  . 
stramon.  .  . 
sumbul .  .  . 
valerian,  am.  . 
valerian.  .  . 
veratr.  virid.  . 
zingiberis  .  . 
fort. 


Gals. 
4 

10 

10 
2 
5 
2 
5 

10 
4 
5 

20 
5 
2 
5 
2 

10 

10 
5 
1 
2 
2 
1 
2 
5 
2 
1 
1 

10 

10 
5 
1 
5 

20 
2 
3 
3 
5 
5 
4 

10 

2-5 
1 
1 

10 
2 
5 
1 

10 
1 
1 
3 
5 
5 
2 
5 

10 


Pints. 
2-5 
30 


1-0 


no  loss 
20 

*3-5 

2-5 
20 

•5 
10 


t3-5 

2-'5 
2-5 
3-6 


Pints. 


50 

•7 

I'-'o 

30 
•5 
•6 


20 

no  loss 
20 
12-0 
9-0 
40 
•25 
1-5 
•75 
•6 

s'o 

2-0 


7-0 
60 
20 

2"6 

1-5 
2-5 

4-0 


•75 


•7 
40 

•8 
30 

.75 
20 

•9 

"5 
10 

2-"3 


7-9 
3-8 
6-3 
41 

63 
7-1 
•7 
1-9 
2-5 

50 
3-2 

12-5 

150 

11-3 

100 

31 

9-4 

4-6 

7-5 

3-2 

7-5 

12-5 

15-0 

50 

8-7 

7-5 

5-0 

5''6 
1-3 
9-4 

10-5 

14-5 

100 
6-2 
6-2 
10 
2.5 

12-5 
8-7 
50 
50 
7-5 
9-3 
2-5 

10-9 
6-3 
4-2 
4-4 
5-7 

15-6 
6-3 

37-5 


10-0 


2-5 


Sp.  aatber.  sulpb. 


Sp.  amnion,  aromat. 
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It  must  always  be  remembered  that  the  quantity  of  spirit  required 
to  make  tbe  measure  of  tinctures  to  a  given  bulk,  will  only  be 
strictly  uniform,  in  so  far  as  the  operators  proceed  under  precisely 
the  same  circumstances. 

No  causes  will  be  found  to  influence  results  more  than  the  manu- 
facture of  tinctures  upon  a  small  as  compared  with  a  large  scale,  and 
the  use  of  tbe  screw  as  contrasted  with  the  hydraulic  press,  in  the 
final  removal  of  the  spirit  from  the  marc ;  even  the  difierence 
between  the  temperature  of  summer  and  winter  may  cause  a 
variation  in  the  results. 

The  loss  of  alcohol  noted  in  these  tinctures  has  not  been  the  sub- 
ject of  special  experiment,  but  merely  the  memoranda  made  in  the 
ordinary  routine  of  manufacture.  It  may  be  well  to  remark  that 
hydraulic  pressure  has  always  been  used  for  the  recovery  of  the 
spirit,  when  the  quantity  of  ingredients  has  been  sufficiently  large 
to  admit  of  its  application. 


Gals. 

Menstruum  re- 
quired p.  c.  by 
volume. 

Ingredients  occupy 
when  in  solution,  Al- 
tered, and  made  to 
prescribed    volume. 

Tinct.  aloes     .     .     . 
„      guaiac.  am.    . 
„      tolutani     .     . 

3 
3 
2 

95 

92-7 
93 

5  p.  c.   by  vol. 
7-3         „ 

7 

In  those  tinctures  in  which  the  ingredients  are  directed  to  be 
macerated  in  a  portion  only  of  the  spirit,  and  the  measure  finally 
made  up  when  their  solution  has  been  efiected,  the  percentage 
volume  such  ingredients  occupy  when  dissolved  and  filtered  has 
been  determined ;  the  difference  therefore  in  volume  will  be  the 
amount  of  menstruum  required  to  produce  the  exact  measure.  To 
the  tinctures  directed  to  be  thus  made  in  the  Pharmacoposia,  the 
compound  tincture  of  benzoin  might  have  been  added,  as  a  consider- 
able augmentation  in  volume  is  produced  by  using  the  whole  of  the 
alcohol  for  maceration. 

The  Extemporaneous  Benzoating  of  Ointments.  Charles  F. 
Bolton.  {Amer.  Joum,  Pharm.^  xliii.,  145.)  The  author  recom- 
mends the  following  preparation  as  a  convenient  one  for  extempo- 
raneously benzoating  ointments : — 

R    Benzoin  Poly,  (select) 5>j' 

Ether  SnJpliuric ^iv. 

01.  lUcini 3j. 

2  B 
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Introduce  the  benzoin  into  an  8-ounce  bottle,  add  tbe  ether, 
macerate  for  24  hours  with  frequent  agitation,  pass  through  a  filter ; 
to  the  filtrate  add  the  ol.  ricini,  and  shake  until  dissolved ;  then 
transfer  to  a.  shallow  vessel,  in  order  to  allow  the  ether  to  evaporate 
spontaneously;  lastly,  when  the  ether  has  entirely  disappeared, 
place  in  a  wide-mouthed  bottle  ready  for  use.  With  a  view  to 
economy,  the  author  experimented  with  alcohol  and  benzine  as 
solvents ;  the  former  of  the  specific  gravity  '817  gave  moderate 
satisfaction,  the  result  being  of  a  much  darker  colour,  owing  to  the 
foreign  matter  in  the  benzoin  being  more  soluble  in  alcohol  than  in 
ether  ;  this  was  considered  a  serious  objection,  as  it  discoloured  the 
ointment  considerably,  while  that  made  with  the  ether  did  not,  at 
least  not  more  than  if  it  were  benzoated  by  the  ofl&cinal  process. 
The  benzine  experiment  was  a  complete  failure :  it  extracted  from 
the  benzoin  only  a  very  small  amount  of  benzoic  acid,  leaving 
entirely  undissolved  the  resin,  cinnamic  acid,  and  volatile  oil.  The 
result  from  the  formula  given  above  is  of  the  consistency  of  a  soft 
extract,  1  ounce  of  the  extract  fully  representing  an  ounce  of  the 
benzoin  in  a  state  that  is  perfectly  miscible  with  unctuous  sub- 
stances. Several  ointments  benzoated  with  this  extract  remained 
perfectly  good  for  several  months ;  and  in  the  case  of  ung.  hydr. 
oxidi  rubri,  the  bright  orange  colour  was  perfectly  preserved.  The 
author  has  used  it  in  the  proportion  of  half  a  drachm  to  the  ounce 
in  several  prescriptions,  and  it  always  gave  perfect  satisfaction.  It 
can  also  be  used  very  advantageously  in  preparations  for  the  hair,  it 
being  very  soluble  in  alcohol,  and  perfectly  miscible  with  ol.  ricini 
in  combination  with  alcohol,  but  insoluble  in  the  fixed  and  volatile 
oils  in  a  free  state.     It  is  also  freely  soluble  in  chloroform. 

Ointment  of  Mercuric  Nitrate.  R.  R other.  {Pharmacist,  iv.  5.) 
In  an  elaborate  and  valuable  paper  the  author  critically  examines  the 
pharmacopoeial  process  for  the  preparation  of  this  ointment,  and 
afterwards  introduces  an  entirely  new  method  of  operating,  which 
he  recommends,  because  it  invariably  yields  a  uniform  and  definite 
result.  By  the  author's  process,  the  formation  of  mercuric  nitrate  is 
effected  with  the  requisite  quantity  of  nitric  acid,  and  the  remainder  is 
completely  consumed  in  the  oxidation  of  the  fats.  This  ensures  the  ulti- 
mate existence  of  but  one  compound  of  mercury  in  the  finished  pro- 
duct, and  that  is,  as  the  title  implies,  the  mercuric  nitrate.  It  likewise 
admits  of  the  oxidation  of  the  fatty  matter  to  the  utmost  capacity  of 
all  the  available  nitric  acid,  so  that  when  the  last  vestige  of  this 
has  disappeared,  the  mercurial  solution  can  be  mixed  with  the  nearly 
cooled   product    without    causing   any  further    reaction.     A   very 
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decided  advantage  of  this  process  is  that  the  enormously  large 
vessels  can  be  dispensed  with.  The  nitric  acid  is  added  to  the 
melted  fat,  and  the  heat  continued  until  brisk  ebullition  sets  in.  This 
occurs  mainly  in  the  centre  of  the  mixture,  and  without  frothing. 
It  is,  however,  of  the  utmost  necessity  not  to  disturb  the  liquids  by 
stirring.  If  the  reaction  becomes  too  violent,  the  mixture  must  be 
removed  a  short  time  from  the  fire  ;  and  if  the  action  slackens 
too  much,  it  must  be  replaced.  Finally,  when  all  the  nitric  acid  has 
been  decomposed,  the  temperature  can  be  considerably  raised  without 
causing  any  further  effervescence.  The  boiling  then  is  analogous  to 
the  boihng  of  fatty  matters  in  general. 

From  the  foregoing  results  the  followiag  formula  is  deduced  : — 

p.    Mercury 1^  troy  ounces. 

Nitric  acid,  ep.  gr.  1-42 3^         „ 

Lard  (pure) 16^         „ 

Dissolve  the  mercury  in  900  grains  of  the  nitric  acid,  with 
the  aid  of  heat,  and  keep  the  solution  gently  warm,  to  prevent 
crystallisation  before  it  is  used.  Melt  the  lard  in  a  suitable  vessel 
with  a  moderate  heat ;  then  add  the  remainder  of  the  nitric  acid, 
and  continue  the  heat,  without  stirring  the  mixture,  as  long  as 
moderate  effervescence  continues ;  but  if  this  becomes  too  violent, 
remove  the  mixture  fropi  the  fire,  and  only  replace  it  when  the  action 
slackens  too  much.  Finally,  when  effervescence  ceases  and  the  liquid 
only  boils,  even  under  an  increased  heat,  remove  the  mixture  from 
the  fire  altogether ;  and  when  it  begins  to  stiffen,  add  the  mercurial 
solution,  and  mix  it  thoroughly. 

Mr.  Charles  Fredigke,  of  Chicago,  in  preparing  some  of  this 
ointment  by  Mr.  Rother's  formula,  found  that  when  effervescence 
ceased,  and  the  liquid  only  boiled,  even  under  increased  heat  (as  the 
formula  reads),  it  turned  rapidly  to  a  dark  brown  colour,  and  after 
stiffening,  and  the  addition  of  the  mercurial  solution,  the  ointment 
appeared  of  the  colour  of  raw  umber.  On  making  a  second  trial 
the  effervescenco  was  allowed  to  go  on  very  slowly,  confining  it  to 
the  centre  of  the  liquid  till  it  ceased.  It  had  then  a  reddish  brown 
appearance — lemon-yellow  at  the  edge.  At  this  stage  it  was  kept  at 
a  temperature  between  185°  and  190°  F.,  as  indicated  by  a  thermo- 
meter, and  was  briskly  stirred  with  a  wooden  spatula,  to  ensure  the 
complete  liberation  of  nitrous  acid  fumes,  and  the  reaction  of  the 
acid  on  the  lard.  The  result  was  a  most  excellent  ointment,  both  in 
colour  and  consistoneG. 

On    Unguentum    Hydrargyri    Oxidi    Rubri.      By    Henry    A. 
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Bower.  (Amer.  Joimi.  Pharin.,  xlii.,  302.)  All  pliarmacentists, 
have  been  annoyed  (and  that,  too,  at  a  time  when  it  was  most  incon- 
venient to  make  this  ointment  up  fresh)  to  find,  when  wishing  to 
use  it,  instead  of  a  fine  red  colour,  it  had  changed,  chameleon-like, 
to  an  olive-green  or  black. 

A  long  time  ago  the  author  adopted  the  following  formula, 
and  has  communicated  it  verbally  to  others,  and  he  can  safely  say  he 
has  found  the  ointment  so  prepared  never  loses  its  beautiful  red- 
ness : — 

P>    Eed  Precipitate 5x. 

Castor  Oil fl.*i. 

Lard 5  "^^i*  troy. 

Yellow  Wax  (orange  colour)     .     .     .     .  5  ii*  troy.     M. 

Melt  the  wax  and  the  lard  together  and  mix  with  the  castor  oil. 
On 'cooling,  add  the  red  precipitate  in  very  fine  powder,  stirring  con- 
stantly with  a  wooden  spatula  until  cold. 

Unguentum  SabinsB.  T.  H.  Bateman.  (Pharm.  Journ.,  3rd  series, 
i.,  3.)  The  author  points  out  that  this  ointment  is  now  rarely  used, 
and  is  therefore  frequently  met  with  in  a  most  unsatisfactory  condi- 
tion, although  some  surgeons  generally  regard  it  as  one  of  the  best 
external  irritants  and  escharotics.  He  thinks  it  desirable  that  Phar- 
maceutists should  prepare  the  ointment  for  themselves,  rather  than 
trust  to  the  wholesale  houses,  and  recommends  the  following  for- 
mula, which  is  only  slightly  modified  from  that  of  the  British 
Pharmacopoeia : — 

^    Fresh  Savin-tops  (bruised) .     8  oz. 

Yellow  Wax 3  oz. 

Prepared  Lard 16  oz. 

Gum  Benzoin  (coarse  powder) 1  oz. 

Melt  the  wax  and  lard  on  a  water-bath,  add  the  gum  benzoin,  and 
digest  for  half  an  hour,  constantly  stirring,  then  add  the  savin-tops, 
and  further  digest  for  twenty  minutes ;  lastly,  strain  with  pressure 
through  calico  or  flannel,  stirring  occasionally  until  cold. 

Resulting  ointment,  pale  yellowish- green,  with  the  odour  of  savin 
distinctly  marked,  which  odour  he  has  failed  to  detect  in  most,  if  not 
all,  bought  specimens.  The  addition  of  gum  benzoin  will  prevent 
any  decided  change  from  taking  place. 

Ceratum  Sabinse.  A.  E.  Ebert.  (GJiicago Pharmacist,  and  Pharm. 
Journ.,  3rd  series,  i.,  566.)  This  excellent  irritant  cerate  is  but  little 
used  at  present ;  indeed  so  seldom  is  it  prescribed,  that  the  dispenser 
is  apt  to  find  his  stock  on  hand  injured  by  exposure  and  age.     The 
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author  considers  it  preferable  therefore  to  prepare  this  cerate  extem- 
poraneously, when  required,  and  this  can  be  readily  done  by  keeping 
for  the  purpose  the  oleo-resin  of  savin,  prepared  by  exhausting  the 
leaves  with  ether,  and  evaporating  according  to  the  U.  S.  P.  formula 
for  the  cerate.  By  weighing  the  oleo-resin,  and  ascertaining  the 
proportionate  amount  appropriate  to  each  ounce  of  cerate,  the  two 
may  be  mixed  whenever  required. 

Ointment  of  Iodide  of  Sulphur.  A.  E.  Ebert.  (Chicago  Phar- 
macist, and  Pharm.  Journ.,  3rd  series,  i.  566.)  The  direction  of  the 
Pharmacopoeia,  "to  reduce  the  iodide  of  sulphur  to  a  fine  powder,  with 
a  little  of  the  lard,"  has  not  proved  practicable  in  the  author's  hands, 
as  by  the  process  he  has  failed  to  reduce  the  iodide  to  the  fine  state 
of  division  essential  to  a  good  ointment.  Several  modifications  have 
been  proposed,  as  triturating  with  small  quantities  of  alcohol,  ether, 
chloroform,  and  bisulphide  of  carbon;  but  these  substances  have 
little  solvent  action  on  the  iodide ;  the  use  of  the  iodide  of  potassium 
has  also  been  suggested,  but  this  decomposes  the  iodide,  and  hence 
is  objectionable.  Oil  of  turpentine  has  been  used,  but  he  has  found 
the  best  success  attending  the  use  of  oil  of  lavender  as  a  solvent,  a 
few  drops  being  sufficient,  and  there  can  be  no  reasonable  objection 
to  this  addition. 

Unguentum  Acidi Carbolici.    C.  Fredigke.  (Pharmacist. iv.,  75. ) 

P>     Simple  Ointment,  benzoated      ...     4  troy  pounds. 
Carbolic  Acid,  crystallized      .     .      3  ounces  96  grains. 

Liquefy  the  acid  by  immersing  the  vessel  containing  it  into  hot 
water,  and  when  the  ointment  is  about  congealing,  add  the  acid, 
stirring  well  with  a  strong  wooden  spatula. 

Each  drachm  contains  three  grains. 

This  ointment  has  been  of  excellent  service  in  treating  large 
superficial  wounds  and  ulcerated  surfaces  caused  by  burns,  and  m 
cutaneous  eruptions  of  a  parasitic  nature. 

Cucumber  Ointment.  L.  E.  Sale.  (Pharmacist^  iii.,  234.) 
Mr.  Luther  E.  Sale,  of  Huntsville,  Alabama,  publishes  the  following 
as  a  simple  formula  for  making  cucumber  ointment : — 

9>    Oil  of  Sweet  Almonds 7  fluid  ounces. 

Spermaceti 18  drachms. 

"White  Wax 5  drachms. 

Glycerine 1  fluid  ounce. 

Qreen  Cucumbers 4  lbs. 

Cut  the  cucumbors^  in  small  pieces,  mash  them  in  a  wedgwood 
mortar,  let  them  macerate  in  their  own  liquor  for  twelve  hours, 
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express  and  strain ;  melt  the  almond  oil,  spermaceti,  and  wax  to- 
gether by  means  of  a  water-bath ;  add  the  strained  liquor,  stirring 
constantly,  so  as  to  incorporate  the  whole  together.  Set  aside  in  a 
cool  place  (an  ice-chest  preferred)  till  it  becomes  hard,  then  beat 
with  a  wooden  spoon  to  separate  the  watery  portion  of  the  cucum- 
bers from  the  ointment ;  pour  off  the  liquor  thus  obtained,  and  mix 
the  glycerine  with  the  ointment  without  the  aid  of  heat  by  working 
it  with  the  hands,  until  it  becomes  thoroughly  incorporated.  Put 
up  in  four-ounce  jars,  cover  with  a  layer  of  rose  water,  and  set 
aside  in  a  cool  place.  The  ointment  prepared  in  this  way  will  keep 
sweet  and  nice  for  twelve  months. 

Vinum  Cinchonae.  M.  Rabelle.  (L'Union  Pharm.,  1870,  xi., 
161.)  M.  F.  Defresne  has  shown  that  "cinchonic  red"  is  easily 
soluble  in  saccharine  liquids.  M.  Rabelle  has  proposed  a  formula 
for  making  cinchona  wine,  in  which  the  bark  is  first  treated  with 
a  solution  of  sugar.  His  process  is  the  following : — Powdered 
yellow  cinchona,  simple  syrup,  water — of  each  30  grammes. 
Macerate  for  an  hour  in  a  water-bath,  and  add  Bordeaux  wine,  1000 
grammes.  After  two  or  three  hours  maceration,  filter.  The  sugar 
is  not  present  in  sufficient  quantity  to  be  tasted  in  the  wine. 

On  the  use  of  Tinfoil  for  Preserving  Substances  Liable  to  Change 
on  Exposure  to  Air.  Ernest  Baudrimont.  (Journ.  de  Pharm.,  4th 
series,  xi.,  385.)  Tin  reduced  to  thin  sheets  has  for  many  years  been 
employed  for  preserving  a  great  number  of  substances  from  the 
action  of  air  and  moisture.  The  thin  leaves  (foil)  of  this  metal  are 
essentially  repellent  of  moisture.  When  cemented  to  the  surface 
of  damp  walls,  they  protect  the  paperhangings  which  niay  be  after- 
wards applied,  and  they  are  in  like  manner  used  for  lining  the 
interior  of  boxes  and  drawers  in  which  dried  medicinal  leaves  and 
flowers  are  kept.  It  has  long  been  the  practice  to  enclose  chocolate 
in  tinfoil,  to  prevent  the  fatty  matter  contained  in  it  from  soiling 
the  paper  which  forms  the  outside  wrapper ;  in  the  same  way  butter 
of  cacao  itself  is  preserved,  and  some  sorts  of  sweetmeats,  sausages, 
and  cheese  are  among  the  articles  similarly  protected.  Tobacco- 
pouches  are  lined  with  tinfoil  to  preserve  the  flavour  and  humidity 
of  the  tobacco.  Cakes  of  opium  are  kept  in  a  moist  and  uniform 
state  by  wrapping  them  in  this  material,  and  bisulphate  of  soda  is 
kept  in  the  same  way,  for  use  ia  making  artificial  Seltzer-water 
with  Briefs  apparatus.  Lastly,  on  account  of  the  opacity  of  tinfoil 
to  the  rays  of  light,  bottles  are  coated  with  it  for  the  purpose  of 
excluding  light  from  vegetable  substances  which  would  be  injured 
by  its  action. 
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]!^otwithstandmg  the  knowledge  of  these  facts,  it  might  be  said 
that  the  application  of  tinfoil  for  the  preservation  of  substances 
liable  to  change  is  still  rather  limited,  and  there  seemed  to  be  a 
prospect  of  its  admitting  of  a  more  general  use  than  has  hitherto 
been  made  of  it.  At  the  same  time  there  was  an  absence  of  any- 
precise  experiments  for  the  purpose  of  determining  in  a  scientific 
manner  the  degree  of  impenetrability  of  tinfoil.  Having  been 
engaged  for  some  time  in  the  investigation  of  this  subject,  the 
author  has  obtained  the  following  results  : — 

For  many  years  past  he  has  observed  that  cacao  butter,  which 
readily  become^  rancid  even  when  kept  in  bottles  into  which  it  has 
been  introduced  in  the  melted  state,  if  the  bottles  be  opened  from 
time  to  time,  does  not  undergo  the  same  change  when  moulded  in 
tablets  and  wrapped  in  tinfoil.  This  fact,  which  was  confirmed  by 
many  observations,  and  could  not  be  explained  by  assuming  the 
impenetrability  of  tinfoil  to  atmospheric  air,  formed  the  starting- 
point  for  some  experiments  in  the  same  direction,  which  proved 
satisfactory.  Thus,  a  piece  of  well-burned  quicklime,  enclosed  in  a 
double  wrapper  of  tinfoil,  was  exposed  to  the  atmosphere  of  the 
laboratory  by  the  side  of  another  similar  piece  which  was  exposed 
without  protection.  While  the  latter  became  slacked,  that  which 
was  protected  by  the  tinfoil,  and  weighed  92"2  grammes  on  the  Isfc 
of  December,  1867,  had  only  gained  3  decigrams  in  weight  at  the 
expiration  of  a  month,  and  after  being  kept  until  the  25th  of  March, 
1868,  it  had  only  increased  to  94  grammes.  It  had  thus  gained 
only  1'8  grammes  in  four  months.  On  being  then  taken  out  of  its 
metallic  envelope,  much  heat  was  developed  from  absorption  of 
moisture,  and  it  fell  into  powder. 

Satisfied  by  this  experiment  of  the  efficacy  of  tinfoil  for  pre- 
serving bodies  from  the  action  of  air  and  moisture,  it  seemed 
probable  that  substances  the  most  susceptible  of  change  might  be 
kept  in  the  same  way.  It  was  found  that  substances  so  deliquescent 
as  chloride  of  calcium  and  liver  of  sulphur,  and  efflorescent  salts 
such  as  carbonate  and  sulphate  of  soda,  remained  almost  unchanged 
when  wrapped  in  tinfoil,  increasing  or  diminishing  only  to  a  few 
thousandths  of  their  weight  in  several  weeks. 

Other  experiments  were  made  of  a  more  precise  character.  It  is 
well  known  that  fresh  lemons  become  rapidly  dried  and  ultimately 
liard  when  exposed  to  the  air,  and  that  they  also  become  perished 
:ind  covered  with  mould.  The  author  had  endeavoured  to  prevent  this 
drying  and  moulding  by  placing  the  lemons  in  close  vessels,  in  dry 
air,  in  sand,  and  also  in  bran,  but  none  of  these  methods  proved 
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efficacious.  Thus,  for  example,  in  twenty-one  days  the  lemons  lost 
on  an  average,  17'33  per  cent,  of  their  weight  in  sand,  and  17"13 
per  cent,  in  bran.  Experiments  were  made  for  the  purpose  of 
ascertaining  the  effect  of  enveloping  the  fruit  in  tinfoil,  and  also  of 
coating  it  with  a  film  of  collodion.  Some  of  the  fruit  prepared 
in  each  way,  and  some  unprepared,  was  weighed,  exposed  to  the  air, 
and  again  weighed  at  intervals  of  a  month.  This  method  was 
applied  to  lemons  and  oranges,  and  the  following  results  were 
obtained : — 

1.  The  unprepared  fruit  became  rapidly  dried.  In  two  months 
the  lemons  had  lost  42  per  cent,  of  their  weight,  while  the  oranges, 
in  the  same  time,  had  lost  only  2G  per  cent. 

2.  Collodion,  when  applied  to  the  fruit  alone,  exerted  but  a  feeble 
preservative  influence  in  retarding  spontaneous  evaporation.  In 
two  months  lemons  coated  with  collodion  had  lost  29  per  cent.,  and 
oranges  22'5  per  cent. 

3.  Tinfoil  almost  entirely  prevents  the  drying  of  the  fruit.  In 
two  months  lemons  lost  only  1*58  per  cent.,  and  in  three  months 
3*16  per  cent.  In  one  case,  indeed,  the  loss  was  only  0*92  per  cent, 
during  the  longer  period.  Oranges  lost  about  5  per  cent,  in  two 
months.  On  the  removal  of  the  metallic  envelope,  the  fruit  was 
found  to  be  as  fresh  and  fragrant  as  when  the  experiments  were 
commenced.  These  observations  and  experiments  will  tend  to  show 
the  remarkable  power  of  tinfoil  in  preserving  substances  enclosed 
in  it  from  the  influence  of  air,  and  may  induce  those  who  are  in- 
terested in  the  subject  to  extend  the  application  of  this  preservative 
means. 

Lead  in  Tinfoil.  A.  Yogel.  (Bepertorium  fur  Pharmacie,  von 
Buchner.)  Tinfoil  very  rarely  indeed  consists  of  pure  tin ;  generally 
it  contains  more  or  less  lead.  According  to  the  recent  analysis  of 
August  Yogel,  who  has  examined  a  great  number  of  samples  from 
very  different  sources,  it  contains  from  one  to  nineteen  per  cent,  of  lead. 
There  are,  however,  specimens  of  tinfoil  which  contain  so  little  lead 
that  it  hardly  gives  a  reaction  with  the  appropriate  tests.  Since 
tinfoil  is  so  much  used  for  covering  articles  of  diet,  or  of  confec- 
tionery, or  of  perfumery,  it  was  a  matter  of  some  degree  of  interest 
to  determine  whether  or  not  there  was  any  danger  of  transference 
of  lead  from  the  wrapper  to  the  contents.  A  number  of  experi- 
ments on  soap,  chocolate,  and  different  kinds  of  dry  sugar,  which 
had  been  enveloped  in  tinfoil  very  highly  charged  with  lead,  showed 
that  there  was  no  contamination  with  lead.  Cheese,  on  the  other 
hand,  did  take  up  lead. 
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NOTES  AND  FOKMUL^. 

Palatable  Hydrate  of  Chloral.  The  Richmond  and  Louisville 
Medical  Journal  recommends  the  following  : — 

p,     Hydrate  of  Chloral ^  drachm. 

Chloroform  Water 2  drachms. 

Syrup  of  Orange  or  Tolu     .     .     .     .     1  to  2  drachms. 

Tincture  of  Ginger 6  to  12  drops. 

"Water to  make  1^  ounces. 

The  chloroform  water  is  prepared  by  dissolving  half  a  fluid  ounce 
of  chloroform  in  a  gallon  of  water.  This  seems  to  intensify  the 
action  of  the  chloral,  and  covers  the  acrid  taste. 

Mr.  A.  W.  Postans  recommends  to  make  a  syrup  with  concen- 
trated orange-flower  water,  dissolve  in  ifc  the  hydrate  of  chloral  and 
add  5  minims  of  spiritus  chloroformi  to  each  drachm. 

A  correspondent  of  the  Neiu  York  Druggists'  Circular  says  that 
the  taste  of  chloral  hydrate  may  be  successfully  disguised  by  the 
addition  to  a  solution  of  the  chloral  of  a  little  simple  syrup  and  a 
few  drops  of  oil  of  sassafras. 

Syrup  of  tolu,  syrup  of  orange  peel,  and  of  orange  water,  are  also 
used;  peppermint  water  has  been  recommended.  Equal  parts  of 
syrup  and  chloroform  water  seem  very  efficient. 

Chloroform  as  a  Means  of  Improving  the  Taste  of  Cod-Liver 
Oil.  Dr.  Hager.  (Neues  Jahrhuch  f.  Vharmacie,  VorwerJc,  Jan., 
1871.)  The  author  states  that  the  addition  of  10  drops  of  chloroform 
to  100  grammes  of  cod-liver  oil  renders  that  fluid  perfectly  agreeable 
and  palatable  to  taste,  without  in  the  least  impairing  its  good 
quality,  or  interfering  with  its  effect  on  the  human  frame. 

Removal  of  the  Odour  and  Taste  of  Cod-Liver  Oil.  Carlo 
Pave  si.  (Giornale  di  Farmacia,  and  Joum.  de  rharm,  d'Anvers^ 
1870,  p.  314.)  The  author  finds  that  the  disagreeable  odour  and 
taste  of  cod-liver  oil  are  completely  removed  by  digesting  it  with 
roasted  coffee  and  a  little  animal  charcoal.  The  following  is  the 
method  of  operating  he  adopts : — 

20  parts  of  cod-liver  oil,  1  part  of  ground  roasted  coffee,  and  | 
part  of  ivory  black  are  mixed  together  in  a  glass  flask,  which  is 
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loosely  closed  and  heated  in  a  water-batli  to  50°  or  60°  C.  for  a 
quarter  of  an  hour;  then  allowed  to  stand,  with  occasional  agitation, 
for  3  days,  and  filtered.  An  amber- coloured  limpid  oil  is  obtained, 
having  a  slight  odour  and  taste  of  coffee,  and  in  which  the  fishy 
character  is  masked  or  removed.  The  therapeutic  properties  are 
not  at  all  affected.  If  desired,  a  small  quantity  of  iodine  may  be 
added  to  the  mixture,  to  produce  an  ioduretted  oil ;  but  in  this  case 
the  animal  charcoal  should  be  omitted. 

Administratioii  of  duinia.  J.  B.  R.  Purnell.  (Amer.  Journ. 
Pharm.,  xliii.,  51.)  In  this  paper  the  author  discusses  the  best 
means  of  concealing  the  bitter  taste  of  quinine.  Extract  of  liquorice 
answers  well  (5  grains  for  each  grain  of  sulphate  of  quinine)  with 
some  patients  ;  but  the  taste  of  the  liquorice  is  in  itself  often  ob- 
jectionable. Tannic  acid  conceals  the  bitterness  entirely  when  used 
in  the  proportion  of  8  grains  for  10  grains  of  quinine  ;  it  is  better, 
however,  to  use  less  and  add  some  aromatics.  The  tannin  pre- 
cipitates the  quinine,  which  is  really  therefore  given  in  mixture 
rather  than  in  solution ;  the  author  has  ascertained  that  its 
medicinal  effect  is  not  thereby  impaired.  A  strong  decoction  of 
good  coffee,  while  it  adds  to  the  antiperiodic  effect,  disguises  the 
taste  of  a  large  proportion  of  the  sulphates  of  quinine  and  cin- 
chonine,  without  affecting  their  medical  properties.  In  all  these 
cases  the  use  of  an  acid  to  dissolve  the  quinine  is  to  be  avoided. 
Coffee  is  also  said  to  be  an  important  agent  in  disguising  the 
taste  of  senna  and  Epsom  salts. 

Application  of  Permanganate  of  Potassa.  (Amer.  Journ.  Pharm., 
xliii.,  230.)  The  solution  of  this  salt  is  readily  decomposed  by 
organic  matter  generally,  and  particularly  by  vegetable  tissues. 
Some  time  ago  Prof.  Boettger  found  that  this  solution  may 
be  filtered  through  guncotton  without  decomposition  ;  and  recently 
he  suggested  the  latter  substance  as  suitable  for  applying  the  per- 
manganate solution  as  an  antiseptic  in  dressing  wounds,  ulcers,  etc. 
This  mode  of  application  has  proved  eminently  successful,  the  bad 
odour  of  suppurating  wounds  disappearing  almost  instantly. 

Injection  of  Permanganate  of  Potash.  (Lancet,  1870,  ii.,  779.) 
Dr.  Warden  recommends  the  use  of  permaganate  of  potash  in  the 
treatment  of  gonorrhoea  and  gleet.  He  employs  an  injection 
containing  from  5  tc  15  grains  of  the  pure  salt  dissolved  in  an  ounce 
of  water. 

Sulphurous  Acid  for  Chilblains.  Dr.  Fergus  recommends  the 
treatment  of  chilblains  with  sulphurous  acid.  The  acid  should  be 
applied  either  with  a  camel-hair  brush,  or  better  by  means  of  a 
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spray  producer.      One    application  by  the   latter   metliod   usually 
effects   a   cure.      A   good  wasli   for  hands   or   feet    affected   with 
chilblains  is  sulphurous  acid,  3  parts  ;  glycerine,  1  part ;  and  water, 
1  part. 
Lotions  for  Chilblains.     (Notes  and  Queries,  Pharm.  Journ.) 

I.    (R.  T.  GiRDLEE.) 

ft    Lin.  Belladonn 2fl.  drs. 

Lin.  Aconiti        1       ,, 

Acid  Carbolic 10     -ni. 

Collodion  Flexile ad  1  oz. 

Mix,  and  apply  with  a  camel's  hair  brush.  The  above  is  for 
unbroken  chilblains;  if  they  are  broken,  the  lin.  aconiti  is  to  be 
omitted. 

11. 

R     Tinct.  Cantharides, 
Liq.  Ammoniae, 
Lin.  Saponis,  aa.     M. 

III. 

9,     Tinct.  Aconiti li  dr. 

Glycerine 2  drs. 

Lin.  Camph.  Co 4^  drs. 

Mix.     To  be  used  every  night  if  the  skin  is  not  broken. 

lY. 

p,    Terebinthinae i  oz. 

Sp.  Camphors},  Liq.  Plumbi  Subacet.  .     .     .  aa  2  drs. 

Mix.     To  be   applied   night  and   morning  with  a  camel's   hair 

pencil. 

V. 

B.    Liq.  Potaasae li  dr. 

,  Potass.  Cyanid 8  grs. 

Aq.  Camph ad  8  oz.     M. 

VI. 

R    01.  Terebinth. 2  dfs. 

Liq.  Ammon lA  oz. 

Lin.  Saponis H  07,. 

Sp.  Rosmar 1  oz. 

Acet.  Destil 8  oz. 

Chilblains.  {Wiener  Medizinischen  Wochenschrift.)  M.  W.  E. 
Schaller  says  that  the  fluid  concentrated  chloride  of  iron  is  an 
unfailing  remedy  for  chilblains,  its  application  to  them  for  a  single 
(lay  effecting  a  cure.  It  may  also  be  used  with  advantage  for  frost- 
hitoH. 

Cure  for  Warts.  The  best  cautery  for  warts  is  said  to  bo  dichlor- 
iicetic  acid.     It  must  bo  applied  on  the  sharj)  point  of  a  stopper 
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made  for  the  purpose ;  and  great  caution  ought  to  be  observed  not 
to  use  too  much  of  it,  as  it  will  eat  a  deep  hole  into  the  flesh.  One 
application  is  frequently  sufficient  to  drive  away  a  wart. 

Carbolic  Acid  Solution  for  Burns.  Dr.  A.  D.  B inker d,  writing  in 
the  Philadelphia  Medical  and  Surgical  Reporter  (July  9th,  1870), 
prefers,  as  an  application  to  burns  when  first  seen,  carbolic  acid 
and  glycerine,  in  the  proportion  of  from  five  to  ten  drops  of 
the  former  thoroughly  incorporated  with  two  ounces  of  the  latter, 
spread  on  with  a  camel's  hair  or  other  light  brush ;  then  a  layer 
of  raw  cotton,  over  which  a  woollen  bandage  is  neatly  adjusted. 
The  administration  of  from  a  fourth  to  half  a  grain  of  sulphate  of 
morphia,  as  early  as  practicable,  has  been  productive  of  decidedly 
beneficial  results.  For  the  suppuration  following  burns,  he  recom- 
mends the  following  dressing : — Yellow  wax,  melted  and  strained,  5i. ; 
raw  linseed  oil,  oiij.;  tannin,  5i. ;  subnitrate  of  bismuth,  gr.  xx. 
The  wax  must  be  first  melted ;  the  oil  must  then  be  added,  and  the 
whole  stirred  until  incorporated  ;  next  the  tannin  is  added,  and 
lastly  the  bismuth.     The  ointment  is  applied  on  pieces  of  lint. 

Antidote  to  Carbolic  Acid.  Sweet  oil  or  castor  oil  swallowed 
in  large  quantities,  is  recommended  as  the  most  efficient  antidote 
to  carbolic  acid,  when  it  has  been  taken  in  poisonous  doses. 

Tannin  and  Glycerine  Pencils.  (Lancet,  1870,  ii.,  516.)  Dr. 
Schuster  states  that  tannin  mixed  with  glycerine  at  first  forms  a 
soft  waxy  substance,  which  soon  becomes  hard  and  brown,  and 
melts  in  a  moist  atmosphere  at  the  temperature  of  the  body. 

Dr.  Schuster  has  formed  small  pencils  of  this  compound,  which 
he  inserts  into  the  urethra  of  patients  suffering  from  gonorrhoea. 

He  has  found  the  treatment  by  means  of  caustic  injections  (the 
abortive  method)  frequently  to  fail,  and  that  it  occasionally  produces 
violent  pain,  inflammation,  and  haemorrhage.  On  the  other  hand, 
the  treatment  with  slightly  astringent  solutions  cures  the  gonorrhoea 
within  a  period  varying  from  four  to  seven  weeks,  but  is  often  followed 
by  a  troublesome  gleet.  The  tannin-glycerine  rods  employed  by 
Dr.  Schuster,  are  from  three  to  four  inches  in  length,  well  rounded 
at  the  extremities,  and  consist  of  thirty  grains  of  tannin,  one  grain 
of  powdered  opium,  and  a  sufficient  quantity  of  glycerine  to  form  a 
pastille.  These  rods  are  hard  in  winter,  and  soft  in  summer.  Be- 
fore their  introduction,  they  should  be  dipped  in  warm  water.  They 
are  to  be  left  for  from  five  to  ten  minutes  in  the  urethra,  and  then 
withdrawn.  As  a  rule,  they  produce  no  pain.  If,  however,  they  be 
left  in  for  an  hour  or  for  a  night,  more  or  less  pain  is  caused :  and 
this  appears  to  be  due  to  a  combination   occurring   between   the 
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tannin  and  the  mucus  or  pus,  which  becomes  hard,  and  acts  like  a 
foreign  body.  Dr.  Schuster  has  had  no  case  of  orchitis  following  the 
use  of  these  pencils,  though  he  has  thought  it  advisable  to  recom- 
mend the  employment  of  a  suspensory  bandage  ;  nor  has  he  noticed 
any  irritation  of  the  bladder  or  prostate.  In  cases  of  gleet,  a  rod 
may  be  left  in  for  a  few  minutes,  and  a  speedy  cure  usually  results. 

Pencils  of  Sulphate  of  Copper.  M.  Herbelin,  of  Fantes,  rubs  a 
crystal  of  copper  on  a  moist  stone  covered  with  fine  sand,  until  a 
pencil  is  produced. 

Seaweed  as  a  Remedy  for  Hay  Asthma.  A  correspondent  in  the 
Lancet  reports  the  case  of  a  patient  who  has  for  several  years  suf- 
fered from  this  malady,  but  found  no  permanent  relief  from  any  of 
the  usual  remedies.  The  following  treatment,  however,  proved  effi- 
cacious : — A  small  barrel  of  seaweed,  taken  fresh  from  the  shore, 
was  given  to  the  patient  to  snifi"  whenever  an  attack  came  on.  Five 
minutes'  inhalation  of  the  seaweed  sufficed  to  stop  the  symptoms, 
after  which  the  barrel  was  securely  closed,  and  placed  in  a  cellar  for 
future  use.  It  is  suggested  that  the  active  principle  of  the  seaweed 
should  (to  obviate  the  cumbrous  device  of  the  baiTcl)  be  concen- 
trated, like  salts,  in  a  smelling-bottle  ;  and  this  idea  has  been  carried 
out  with  success.  Such  a  pocket-companion  might  prove  service- 
able to  those  whose  liability  to  hay-asthma  is  not  proof  against  the 
odour  of  the  flowers  which  decorate  dinner-tables  and  drawing- 
rooms. 

Chloral  and  Strychnine.  Dr.  Liebreich  establishes  a  comparison 
between  these  two  substances,  in  the  Berliner  Kl.  Woch.j  No.  43, 
1870 ;  and  finds  that  they  neutralise  each  other.  As  the  symptoms 
of  poisoning  by  strychnine  are  very  similar  to  those  of  tetanus, 
chloral  would  be  a  sovereign  remedy  for  the  latter,  if  its  effects  could 
be  made  to  extend  longer  than  the  pathological  irritation  which  gives 
rise  to  tetanus.  Great  improvement  is,  however,  obtained  by  using 
the  hydrate,  as  it  seems  to  change  the  form  of  the  complaint  from  the 
acute  to  the  chronic,  a  change  very  likely  to  bo  followed  by  a  cure. 
The  salt  should  be  given  in  the  form  of  enema,  and  the  dose  may 
vary  from  37  to  75  grains.  Full  doses  should  be  given  at  once. 
Hypodermic  injections  are  only  exceptionally  to  bo  used ;  but  the 
author  states  that  his  injections  with  the  platino-iridium  syringe 
never  wore  followed  by  abscesH. 

Solution  of  duinine  for  Hypodermic  Injection.  G.  G.  Rogers. 
(Lancet.)  The  author  cites  several  cases  of  ague  which  were 
treated  with  quinihd  administered  hypodormically.  An  aqueous 
solution  of   the   crystals   of   neutral  sulphate  of  quinine  was  em- 
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ployed,  containing  1  grain  of  the  salt  in  30  minims.  The  quantity 
of  the  solution  injected  ranged  from  29  to  30  minims.  The  ordinary 
disulphate  of  quinine  is  inadmissible,  because  a  sufficient  quantity 
cannot  be  brought  into  solution  without  the  use  of  free  acid. 

Calomel  for  Hypodermic  Use.  (Lancet,  1870,  ii.,  716.)  M. 
Scarenzio  and  M.  Ricordi  report  a  hundred  and  four  cases  of  various 
forms  of  syphilitic  disease,  occurring  in  both  sexes,  at  all  ages, 
and  pursuing  divers  occupations,  in  which  the  treatment  by  the 
hypodermic  injection  of  calomel  was  adopted  with  marked  success. 
Thus  out  of  eighty-five  cases  of  primary  disease  there  were  seventy- 
nine  complete  recoveries,  three  partial,  and  three  deaths,  of  which 
two  had  no  relation  to  the  plan  of  treatment  pursued. 

The  authors  employ  calomel  suspended  in  gum  or  glycerine 
and  water.  The  quantity  injected  varied  from  about  three  to 
fourteen  grains.  Slight  salivation  occurred  in  two  instances 
only.  The  suspended  calomel  was  injected  by  means  of  a  Pravaz's 
syringe  in  the  ordinary  method  ;  and  although  any  part  of  the  body 
may  be  selected,  they  prefer  the  outer  part  of  the  leg  or  forearm,  or 
the  side  of  the  chest. 

Hypodermic  Injection.  The  Committee  appointed  by  the  Royal 
Medical  and  Chirurgical  Society  to  investigate  the  hypodermic 
method  of  administering  medicines,  reports  as  follows  : — 

1.  That,  as  a  general  rule,  only  clear  neutral  solutions  of  drugs 
should  be  injected. 

2.  That,  whether  drugs  be  injected  under  the  skin  or  administered 
by  the  mouth  or  rectum,  their  chief  physiological  and  therapeutical 
effects  are  the  same  in  kind,  though  varying  in  degree  ;  but 

3.  That  symptoms  are  observed  to  follow  the  subcutaneous  in- 
jection of  some  drugs  which  are  absent  when  they  are  administered 
by  other  methods  and,  on  the  other  hand,  certain  unpleasant 
symptoms  which  are  apt  to  follow  the  introduction  of  the  drugs  by 
the  mouth  and  rectum,  are  not  usually  experienced  when  such  drugs 
are  injected  under  the  skin. 

4.  That,  as  a  general  rule,  to  which,  however,  there  are  many 
exceptions,  neutral  solutions  of  drugs,  introduced  subcutaneously, 
are  more  rapidly  absorbed  and  more  intense  in  their  effects  than 
when  introduced  by  the  rectum  or  mouth. 

5.  That  no  difference  has  been  observed  in  the  effects  of  a  drug 
subcutaneously  injected,  whether  it  be  introduced  near  to,  or  at  a 
distance  from,  the  part  affected. 

6.  That  the  advantages  to  be  derived  from  this  method  of  intro- 
ducing drugs  are — rapidity  of  action,  intensity  of  effect,  economy  of 
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material,  cerfcainty  of  action,  facility  of  introduction  in  certain  cases, 
and,  with  some  drugs,  avoidance  of  unpleasant  symptoms. 

In  commenting  on  this  report,  the  Medical  Times  and  Gazette 
remarks : — 

"  We  may  safely  take,  as  a  broad  guide  in  practice,  the  rule  that 
the  physiological  activity  of  nearly  every  substance  which  can  thus 
be  used,  is  three,  if  not  four  times  greater  when  it  is  given  by  the 
skin,  than  when  it  is  swallowed."  The  proper  comnlencing  dose 
of  strychnine  is  -j^  grain  of  the  sulphate.  The  dose  of  atropine  is 
also  -j-l^-  grain  at  first.     The  dose  of  morphia  is  -^^  to  ^  grain. 

The  circumstance,  that  the  action  of  medicines  administered 
hypodermically  is  very  rapid  and  often  instantaneous,  renders  the 
method  invaluable  in  certain  cases  ;  as,  for  instance,  in  cases  of 
poisoning. 

Styptic  Wool.  {Lancet,  1870,  ii.,  685.)  Dr.  Ehrle,  of  Isny, 
prepares  this  by  boiling  the  finest  carded  wool  for  half  an  hour  or 
an  hour  in  a  solution  containing  four  per  cent,  of  soda,  then 
thoroughly  washes  it  out  in  cold  spring  water,  wrings  and  dries  it. 
The  wool  is  thus  effectually  purified,  and  is  now  capable  of  im- 
bibing fluids  uniformly.  It  is  then  to  be  dipped  two  or  three 
times  in  fluid  chloride  of  iron  diluted  with  one- third  of  water, 
expressed  and  dried  in  a  draught  of  air,  but  not  in  the  sun  or  with 
the  aid  of  high  heat ;  finally  it  is  carded  out.  Thus  prepared,  it  is 
of  a  beautiful  yellowish-brown  colour,  and  feels  like  ordinary  dry 
cotton  wool.  As  it  is  highly  hygroscopic,  it  must  be  kept  dry,  and 
when  required  to  be  transported  must  be  packed  in  caoutchouc  or 
bladder.  Charpi  may  be  prepared  in  a  similar  manner,  but,  on 
account  of  its  coarser  texture,  is  not  so  effective  as  cotton  wool,  pre- 
senting a  less  surface  for  producing  coagulation.  When  the  wool  is 
placed  on  a  bleeding  wound,  it  induces  moderate  contraction  of  the 
tissue,  coagulation  of  the  blood  that  has  escaped,  and  subsequently 
coagulation  of  the  blood  that  is  contained  within  tlie  injured  vessels, 
and  thus  arrests  the  hoDmorrhage.  The  coagulating  power  of  the 
chloride  of  iron  is  clearly  exalted  by  the  extension  of  its  surface 
that  is  in  this  way  effected.  The  application  of  the  prepared  wool 
is  not  particularly  painful,  whilst,  by  sucking  lip  the  superfluous 
discharge  and  preventing  its  decomposition,  it  seems  to  operate 
favourably  on  the  progress  of  the  wound. 

Aromatic  Essence  of  Ginger.  W.  R.  Jones.  {Amcr.  Joum. 
Pharm.,  xliii.,  159.)  The  author  gives  the  following  formula, 
which  makes  a  very  agreeable  form  of  tincture  of  ginger : — 

2  F 
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R    Ginger       12  oz. 

Cinnamon 1  oz. 

Cardamom  Seed ^  oz. 

Clove     .     • 3  drms. 

Capsicum 2  drms. 

(All  in  moderately  coarse  powder.) 
Alcohol 4  pints. 

Tinctura  Opii  Camphorata  (U.  S.)  The  following  formula  for 
the  extemporaneons  preparation  of  tinctura  opii  camphorata  is 
published  by  Mr.  W.  Ramstead  Jones,  in  the  Amer.  Journ.  of 
Pharm. : — 

R    Tinct.  Opii ^iij.  5ijss. 

Sp.  CamphorsB ^.  5iij. 

01.  Anisi 5ij. 

Acid.  Benzoic 5ij. 

Alcoholis,  q,  s.  ft Oij. 

Mel.  Despumat ^iy.  troy. 

Aquse,  q.  s.  ft Oij. 

Mix  the  two  solutions  together,  and  filter  through  paper. 
Liquor  Sedativus.     C.  Fredigke.     (Pharmacist). 

Tinct.  Opii  Camphor. 
Spts.  ^th.  Nit.  Dulc. 
Spts.  Mindereri. 
Syr.  Simpl, 

Aq.  Camphorse,  ana.  part.  aeq. 
M.  et  ft.  solutio.     Dose  :  A  teaspoonful. 

To  increase  the  therapeutic  effect  of  this  mixture,  2  fl.  5  of  tinct. 
gelsemini,  or  1  fl.  5  of  tinct.  verat.  vir.,  are  often  added  to  four 
ounces,  to  meet  particular  indications.  This  is  a  combination  often 
prescribed  in  diseases  complicated  with  febrile  symptoms. 

Holbeck  Tincture.     {PJiarm.  Journ.,  3rd  series,  i.,  799.) 

R     Tr.  Rhei  Co ^iij. 

Tr.  Cardam.  Co ^. 

Tr.  Opii 5ss. 

Sp.  Yini  Rect ^i^s. 

Aquas  Purse 5^' 

This  is  a  Leeds  form,  taking  its  name,  from  a  place  called  Holbeck, 
near  Leeds.  It  is  a  stimnlant  and  partly  antispasmodic ;  the  dose 
should  be  regulated  by  the  quantity  of  tr.  opii  it  contains. 

Rubini's  Camphor.     {Pharm.  Journ.,  3rd  series,  i.,  397.) 

IV     Alcohol 1  part  by  measure. 

Camphor .1  part  by  weight. 

Let  the  alcohol  be  prepared  in  the  following  way : — 

R     Sp.  Vini  Rect ^xx. 

Pot.  Subcarb |j. 
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Digest  for  24  hours,  and  pour  off  the  supernatant  liquor,  rejecting 
the  residue. 

Dutch  Drops  or  Haarlem  Drops.  {New  York  Druggists*  Circular.) 
There  is  a  considerable  difference  in  the  ingredients  and  quality  of 
these  long-celebrated  drops,  but  the  most  common  preparation, 
perhaps,  is  according  to  the  following  formula  : — 

Jb    Balsam  of  Turpentine 2  oz. 

Oil  of  Turpentine 10  oz. 

Mix.  The  genuine  drops  are  the  residuum  of  the  rectification  of 
oil  of  turpentine. 

Lmimentum  Ruhrum.  F.  J.  Machin  (PJiarm.  Journ.,  3rd  series, 
i.,  857.) 

B.    01.  Succini  Kect vi\_ts.. 

01.  Carui 5j. 

01.  Terebinth 5ij. 

01.  Rabri 5iv. 

Otto  Rosae gtt.  iv. 

01.  Lini ad.  ^XYJ. 

M.  ft.  Linimentum. 

White  Oils.     {Pharm.  Journ.,  3rd  series,  i.,  737.) 


01.  TerebinthinaB 
01.  Lini  .  . 
Sp.  Camph.  . 
Sp.  ^th.  Nit. 
Tr.  Opii  .  . 
MeUis       .     . 


5v. 
5vil. 

588. 

5U. 


M.  s.  a. 


II. 


R     01.  TerebinthinaB ^vj. 

Liq.  Vol.  CO 5vj. 

01.  RapflB 5vj. 

01.  Origani 5iv. 

Lin.  Sapon ^ij. 

Ung.  Aq.  RosaB.  Mr.  H.  E.  Godfrey  recommends  the  follow- 
ing formula  for  this  ointment,  and  thinks  that,  as  medical  men 
occasionally  order  such  an  ointment,  it  should  be  introduced  into 
the  Pharmacopoeia : — 

R    CerflB  AlbsB 5j. 

Cetacei i^ij. 

Olei  AraygdalaB fl.Jx. 

Aqnae  Rosao fl-iiij. 

Tinct.  Benzoini rnxx.    F.  g.  a. 

The  benzoin  and  ihe  small  quantity  of  aqua  render  it  less  liable 
to  cbaiigo  than  would  be  the  case  were  the  former  omitted  or  the 
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latter  augmented,  and  that  is  a  desideratum  in  a  pliarmacopoeial 
preparation. 

Succinate  of  Sesquioxide  of  Iron.  (Pharmacist  iii.,  212.) 
Having  met  with  this  compound  once  or  twice  in  prescriptions,  we 
copy  the  following  process  for  its  preparation  from  the  Chicago 
Pharmacist,  where  it  is  given  in  an  answer  to  a  correspondent : — 

R     Succinic  Acid 5vi. 

Acetate  of  Soda 5xii. 

Solution  of  Ter-sulphate  of  Iron       .     .     .    fl.  5xxviii. 
Water  of  Ammonia,  Water aa  q,  s. 

Dissolve  the  succinic  acid  in  fi.  sviij  .of  water,  and  exactly  neutralise 
it  by  the  cautious  addition  of  water  of  ammonia  ;  in  this  solution, 
dissolve  the  acetate  of  soda.  The  next  step  in  the  process  is  to 
neutralise  any  excess  of  acid  in  the  solution  of  ter-sulphate  of 
iron ;  this  is  effected  by  adding  to  the  solution,  water  of  ammonia, 
a  few  drops  at  a  time,  and  shaking  after  each  addition ;  the  oxide 
at  first  thrown  down  will  redissolve  upon  agitation  of  the  fluid, 
and  the  addition  of  ammonia  is  to  be  repeated  until  a  slight  per- 
manent precipitate  appears.  Then  add  to  the  solution  sufficient 
water  to  make  it  measure  one  pint,  filter,  and  mix  the  clear  fluid 
with  the  solution  first  prepared.  The  succinate  of  iron  will  appear 
as  a  precipitate  ;  wash  this  with  water,  by  decantation,  to  remove 
salts  of  soda  and  ammonia ;  drain  the  magma  in  a  filter,  and, 
finally,  allow  it  to  dry  in  the  air. 

The  acetate  of  soda  is  employed  to  render  the  precipitated 
succinate  of  iron  more  dense  than  it  would  otherwise  be ;  without 
this  precaution  it  would'  be  so  light  and  finely  divided  as  to  render 
washing  almost  impossible.  It  is  necessary  to  use  perfectly  neutral 
solutions  to  avoid  loss,  or  contamination  of  the  product  with 
sesquioxide  of  iron. 

Honey  of  Rhatany  Root.  (Amer.  Journ.  of  Pharm.,  xlii.,  512.) 
Treat  300  parts  of  rhatany  with  1000  parts  of  boiling  water  to 
obtain  a  decoction ;  strain ;  add  800  parts  of  white  honey,  and  con- 
centrate until  the  whole  weighs  1200  parts.  It  is  employed  as  a 
gargle,  3  parts  to  make  20  parts  of  a  stringent  gargle. 

Utilization  of  Residue  in  making  Tincture  of  Myrrh.  Mr.  E.  B. 
Shut  tie  worth,  the  editor  of  the  Canadian  Pharmaceutical  Journal, 
having  noticed  the  large  amount  of  residue  in  making  tincture  of 
myrrh  according  to  the  British  Pharmacopoeia,  was  induced  to 
attempt  to  utilize  it.  From  fifty-two  pounds  of  the  residue  of 
percolation,  dissolved  in  boiling  water,  strained,  and  allowed  to 
deposit,  he  obtained  twelve  gallons  of   mucilage,  forming   an   ex- 
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cellent  substitute  for  paste,  and  possessing  unlimited  keeping 
qualities.  Although  scarcely  so  adhesive  as  mucilage  of  gum 
arabic,  this  latter  property  may  be  obtained  by  the  addition  of  a 
little  molasses. 

Adulteration  of  Lard.  G.  B.  Shuttleworth.  {Canad.  Fharm. 
Journ.)  The  author,  having  purchased  some  beautifully  white  lard, 
found  it  to  contain  a  large  proportion  of  lime.  Mr.  Shuttleworth 
was  afterwards  told  by  a  lard  renderer,  that  it  was  a  common  prac- 
tice among  lard  dealers  to  mix  from  2  to  5  per  cent,  of  milk  of  lime 
with  the  melted  lard.  A  saponaceous  compound  is  thus  formed  that 
is  not  only  pearly  white,  but  will  allow  of  the  stirring  in,  during 
cooling,  of  25  per  cent,  of  water. 

Note  on  the  Division  of  Powders  by  the  Eye.  The  practice  of 
dividing  powders  by  the  eye  (instead  of  by  the  balance),  so  often 
resorted  to  in  dispensing,  has  been  commented  upon  by  the  Medical 
Times  and  Gazette. 

A  number  of  packets  of  patent  medicines  having  been  purchased, 
each  separate  powder  in  the  packets  was  weighed,  and  from  the 
results  it  appears,  that  with  a  mean  weight  of  2*06  grains  for 
the  single  powder  in  a  packet  of  this  patent  medicine,  the  weight 
of  one  powder  taken  at  random  may  fall  as  low  as  1*42  grains,  or 
rise  as  high  as  2*74  grains.  It  also  appears  that,  with  a  mean 
weight  of  1'86  grains,  the  weight  of  a  powder  taken  out  at  random 
may  be  from  1*49  to  2' 78  grains. 

Medicated  Prunes.     {Chicago  Fharmadst^  iv.,  31.) 

9,    Senna  Leaves 2  parts. 

Boiling  Water 16  parts. 

Macerate  for  an  hour  and  strain ;  add  to  this  infusion, 

Prunes  (stoned) 32  parts. 

Sugar  (crushed) 10  parts. 

Boil  together,  with  constant  stirring,  for  about  ten  minutes,  and 
evaporate  by  means  of  a  water-bath,  until  reduced  to  a  pulpy  con- 
sistence ;  add  to  each  pound  of  this  confection, 

Citric  Acid,  in  fine  powder 1  dracbra. 

Tincture  of  Ginger 1  fluid  ounce.     M. 

The  Food  of  Infants.  Dr.  C.  A.  Coudereau  expresses  himself 
in  opposition  to  the  gunorully  received  opinion  that  the  milk  of  a 
wet-nuTBO  is  tho  best  uubstitute  for  that  of  the  mother  when  thi; 
latter  cannot  bo  obtained.  He  has  found  in  the  milk  uf  many  wut- 
nursesy  dependent  on  their  want  of  cleanliness,  a  peculiar  fungus, 
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which  will  develop  under  favourable  circumstances  in  every  other 
kind  of  milk,  giving  to  such  milk  a  peculiar  odour,  and  discoverable! 
in  the  evacuations  of  the  child.  In  regard  to  artificial  food,  he 
rejects  also  beef- tea  as  well  as  Liebig's  extract  of  meat,  but  recom- 
mends a  fluid  into  the  composition  of  which  eggs  enter  largely. 
He  considers  that  a  very  nourishing  and  wholesome  kind  of  drink 
can  be  obtained  from  8  eggs,  white  and  yolk  together,  beaten  up 
with  about  2  ounces  of  sugar  and  enough  water  to  make  a  pint  and 
a  half  of  fluid.  To  this  he  adds  a  small  quantity  of  lime-water, 
sulphate  of  potash,  and  chloride  of  sodium.  With  a  fluid  so  com- 
posed he  has  obtained  excellent   results. 

Baking  Powders.     ("  Notes  and  Queries,"  Phaim.  Journ.) : — 

I. 

p,     Sodae  Carb.  Exsicc 8  oz. 

Acid  Tart.  Exsicc 6  oz. 

Pulv.  CurcumaB 1  oz. 

Magnes.  Carb.  Levis 2  oz.    M. 

II. 

p,     Sodae  Bicarb. 16  oz, 

P.  Acid  Tart 14  oz. 

P.  Magnes.  Carb 6  oz. 

Farinte 12  oz.     M. 

III. 

p,    P.  Sodae  Bicarb 9  oz. 

P.  Acid  Tart 8  oz. 

Kice  Flour 10  oz.     M.    A  tea- 
spoonful  to  every  pound  of  flour. 

IV. 

p,     Sodae  Bicarb 1  lb. 

Farinae 1  lb. 

P.  Alum I  lb. 

Magnes.  Carb ^  oz.     M. 

Culinary  Essences.      (Pharm.  Journ.,  3rd  series,  i.,  857.) 

Flavour  of  Almond. — Take  of  oil  of  bitter  almonds,  1  fl.  drm. ; 
alcohol.  95  per  cent.,  10  fl.  oz.  ;  water,  6  fl.  oz.  Dissolve  the  oil  in 
the  alcohol,  and  add  the  water,  and  filter.  This  flavour  should  not 
be  sold  without  a  caution  as  to  its  poisonous  nature,  and  directions 
as  to  the  quantity  to  be  used. 

Flavour  of  Caraway. — Take  of  caraway  seed,  bruised,  1  oz.  troy ; 
oil  of  caraway  seed,  2  fl.  drms. ;  diluted  alcohol,  16  fl.  oz.  Digest 
for  8  or  10  days,  and  filter. 

Flavour  of  Celery. — Take  of  celery  seed,  bruised,  4  oz.  troy ; 
diluted  alcohol,  16  fl.  oz.     Digest  for  8  or  10  days,  and  filter. 
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Flavour  of  Cinnamon. — Take  of  Ceylon  cinnamon,  bruised,  2  oz, 
troy ;  oil  of  cinnamon,  ^  fl.  drm.  ;  diluted  alcohol,  16  fl.  oz.  Digest 
for  14  days,  and  filter. 

Flavour  of  Cloves. — Take  of  cloves,  bruised,  1  oz.  troy ;  oil  of 
cloves,  2  fl.  drms.  ;  diluted  alcohol,  16  fl.  oz.  Digest  for  8  or  10 
days,  and  filter. 

Flavour  of  Ginger. — Take  of  ginger  root,  bruised,  2  oz.  troy  ;  wild 
ginger  (asarum),  bruised,  1  drm. ;  lemon  peel,  bruised,  1  oz.  troy  ; 
dilated  alcohol,  16  fl.  oz.     Macerate  for  14  days,  and  fiilter. 

Flavour  of  Lemon. — Take  of  lemon  peel  (fresh),  cut  thin,  2  oz. 
troy  ;  oil  of  lemon  (fresh),  1  fl.  oz. ;  alcohol,  95  per  cent.,  12  fl.  oz. ; 
water,  4  fl.  oz.     Digest  for  8  or  10  days,  and  filter. 

Flavour  of  Nutmegs. — Take  of  nutmegs  (grated),  1  oz.  troy ;  oil 
of  nutmegs,  2  fl.  drms. ;  diluted  alcohol,  16  fl.  oz.  Digest  for  8  to 
10  days,  and  filter. 

Flavour  of  Orange. — Take  of  orange  peel  (fresh),  cut  thin,  2  oz. 
troy ;  oil  of  orange  (fresh),  i  fl.  oz.;  alcohol,  95  per  cent.,  12  fl.  oz.; 
water,  4  fl.  oz.     Digest  for  8  to  10  days,  and  filter. 

Flavour  of  Hose. — Take  of  red  rose  leaves,  in  coarse  powder,  i  oz. 
troy  ;  oil  of  rose,  pure,  5  drops  ;  alcohol,  95  per  cent.,  6  fl.  oz.  ; 
water,  10  fl.  oz.  Dissolve  the  oil  in  the  alcohol,  mix  with  the  water, 
and  macerate  the  rose  leaves  for  8  to  10  days  in  the  menstruum,  and 
filter. 

Flavour  of  Tonqua  Bean — Take  of  tonqua  bean,  bruised,  4  oz. 
troy ;  orris  root,  in  powder,  ^  oz.  troy ;  diluted  alcohol,  16  fl.  oz. 
Digest  for  14  days,  and  filter. 

Flavour  of  Vaiulla. — Take  of  vanilla  bean,  cut  very  small,  2  oz. 
troy;  diluted  alcohol,  16  fl.  oz.  Digest  for  3  to  4  weeks,  and 
filter. 

Flavours  of  banana,  pineapple,  raspberry,  and  strawberry,  termed 
fruit  essences,  are  alcoholic  solutions  of  the  amyl  and  ethyl  ether 
series. 

Flavour  of  Pineapple. — Take  of  essence  of  pineapple  (artificial),  6 
fl.  drms. ;  diluted  alcohol,  14  fl.  oz. ;  simple  syrup,  1  fl.  oz. ;  tinc- 
ture of  cinnamon,  2  fl.  drms.     Mix. 

I'lavour  of  Raspberry. — Take  of  essence  of  raspberry  (artificial),  1 
fl.  oz.;  diluted  alcohol,  12  fl.  oz.;  syrup  of  raspberry  (fruit),  2fl.  oz.; 
tincture  of  orris  root  (4  oz.  to  the  pint)  ;  tincture  of  cochineal,  of 
each,  .^  fl.  oz.     Mix. 

Flavour  of  Straivhcrry. — Take  of  essence  of  strawberry  (artificial), 
1  fl.  oz. ;  dilated  alcohol,  13  fl.  oz. ;  syrup  of  raspberry  (fruit), 
syrup  of  pineapple  (fruit),  of  each,  6  fl.  drms. ;  tincture  of  cochineal, 
\  fl.  oz.     Mix. 
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Pineapple  Essence.  Chloroform,  1  part  (by  volume) ;  aldehyde, 
1  part ;  butyrate  of  ethyl,  5  parts ;  butyrate  of  amyl,  10  parts  ; 
glycerine,  3  parts ;  alcohol,  100  parts. 

Raspljerry  Essence.  Nitric  ether,  1  part ;  aldehyde,  1  part ; 
acetate  of  ethyl,  5  parts  ;  formiate  of  ethyl,  1  part ;  J3utyrat«  of 
ethyl,  1  part ;  benzoate  of  ethyl,  1  part ;  enanthylate  of  ethyl,  1 
part;  sebacic  ether,  1  part;  salicylate  of  methyl,  1  part;  acetate  of 
amyl,  1  part ;  butyrate  of  amyl,  1  part ;  tartaric  acid,  5  parts ; 
succinic  acid,  1  part ;  glycerine,  4  parts ;  alcohol,  100  parts. 

Strawberry  Essence.  Nitric  ether,  1  part ;  acetate  of  ethyl,  5 
parts;  formiate  of  ethyl,  1  part;  butyrate  of  ethyl,  5  parts; 
salicylate  of  methyl,  1  part ;  acetate  of  amyl,  3  parts  ;  butyrate  of 
amyl,  2  parts  ;  glycerine,  2  parts  ;  alcohol,  100  parts. 

Vanilla  Flavour.  A  correspondent  of  the  New  York  Druggists'' 
Circular,  says  that,  having  tried  various  methods  of  extracting  all 
the  virtue  of  the  vanilla,  he  has  found  none  to  answer  so  well  as  the 
following : — 

Take  vanilla  beans,  1  oz.  ;  white  sugar,  1  oz.  Triturate  in  an  iron 
mortar  until  reduced  to  a  pulpy  mass,  then  pack  in  a  conical  glass 
percolator,  and  pour  on  it  8  oz.  of  neutral  sweet  spirits,  heated  by  a 
water-bath  in  a  lightly  stoppered  bottle  to  the  temperature  of 
125"  F.  When  this  has  passed,  change  the  receptacle,  and  repeat 
the  process  with  the  same  quantity  of  sweet  spirits ;  lastly,  mix  the 
percolates. 

Sauces.  The  following  formulae  are  from  the  New  Yorh 
Druggists'*  Circular  : — 

I.  "White  vinegar,  15  gallons;  walnut  catsup,  10  gallons  ;  Madeira 
wine,  5  gallons ;  mushroom  catsup,  10  gallons ;  table  salt,  25 
pounds ;  Canton  soy,  4  gallons ;  powdered  capsicum,  2  pounds  ; 
allspice,  powdered,  coriander,  powdered,  aa  1  pound ;  cloves,  mace, 
cinnamon,  aa  ^  pound  ;  assafoetida,  i  pound,  dissolved  in  brandy,  1 
gallon. 

20  pounds  of  hogs'  liver  is  boiled  for  12  hours  with  10  gallons  of 
water,  renewing  the  water  from  time  to  time.  Take  out  the  liver, 
chop  it,  mix  with  water,  and  work  it  through  a  sieve  ;  mix  with  the 
sauce. 

II.  White  vinegar,  240  gallons ;  Canton  soy,  36  gallons ;  sugar- 
house  syrup,  30  gallons ;  walnut  catsup,  50  gallons ;  mushroom 
catsup,  50  gallons  ;  table  salt,  120  pounds  ;  powdered  capsicum,  15 
pounds ;  allspice,  coriander,  of  each,  7  pounds ;  cloves,  mace,  cinna- 
mon, of  each,  4  pounds ;  assafoetida,  2^  pounds,  dissolved  in  St. 
Croix  rum,  1  gallon. 
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III.  White  vinegar,  1  gallon ;  Canton  soy,  molasses,  of  each,  1 
pint;  walnut  catsup,  1^  pint;  table  salt,  4  ounces;  powdered 
capsicum,  allspice,  of  each, .  1  ounce ;  coriander,  ^  ounce ;  cloves, 
mace,  of  each,  -|-  ounce ;  cinnamon,  6  drachms  ;  assafcetida,  i  ounce, 
in  4  ounces  rum.     M. 

A  New  Insect  Poison.  (Phann.  Journal,  3rd  series,  i.,  6.)  M. 
Cloez  considers  the  following  to  be  a  complete  annihilator  for' 
plant  lice  and  other  small  insects : — Take  3|-  ounces  of  quassia 
chips,  and  5  drachms  of  stavesacre  seed  powdered;  these  are  to  be 
put  into  7  pints  of  water,  and  boiled  until  reduced  to  5  pints. 
When  the  hquid  is  cooled,  strain  it,  and  use  with  a  water-pot  or 
syringe. 

Morfit's  Hair  Dye.  {Pharm.  Joiirn.,  3rd  series,  i.,  170.)  Scald 
black  tea,  two  ounces,  in  one  gallon  of  boiling  water ;  strain,  and 
add  three  ounces  of  glycerine ;  tincture  of  Spanish  flies,  half  an 
ounce ;  and  bay  rum,  one  quart ;  digest  the  mixture  for  two  or  three 
days,  and  perfume  with  essence  of  rose  or  bergamot,  or  any  other 
favourite  essence  to  suit  the  taste. 

Hair  Washes. 

I. 

R     Sp.  Ammon.  Arom.,  Tinct.Canthar.,  Glycerine,  aa  ^ss. 
Aq.  Rosae ad  ^vj. 

II. 

R,    Pulv.  Sodffi  Bibor 5J. 

Potass.  Carb 5J. 

Tr.  Lyttaa 5iij. 

Sp.  Rosmarini 5j. 

Aq.  Camph ^^j' 

Aq.  Rosa)  ad ^xx.     M. 

Scent  with  essence  of  bitter  almonds  and  filter. 

Lime-Juice  and  Glycerine.     (Pharm.  Journ.,  3rd  series,  i.,  658, 

710.) 

I. 

R     White  Wax ^na. 

Oil  of  Sweet  Almonds 3viij. 

Incorporate  by  heat  of  a  water-bath,  and  add  gradually,  S.  A., 

Glycerine ^. 

Lime  or  Lemon-juice,  or )  ,, 

Citric  Acid,  gr.  xxxiij.,  and  Water j  ^•'* 

Rectified  Spirit  of  Wine Jas. 

Water 'jij. 

Ess.  Lemons ^ij. 

Essential  Oil  of  Almonds gtt.  t. 
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II. 

R    01.  Amygdalae ^as. 

01.  Ricini ^ij. 

Liq.  Calcis ^iiss. 

Otto  RoBSB q.  s. 

III. 

R    Cerse  Alb.,  Cetacei, ana.  ^ij* 

01.  Amygd 5^iy* 

Succ.  Limellse 573' 

Glycer.  Boracis Jij. 

Ess.  Limon ^ss. 

Ess.  Bergam 5ij. 

Melt  the  wax  and  spermaceti,  add  tlie  oil  and  perfume,  then  shake 
till  cold  with  the  lime-juice  and  glycerine  previously  warmed. 

Colouring  for  Pomades.  (Pharm.  Journ.,  3rd  series,  i.,  377.) 
B.  T.  M.  recommends  the  addition  of  a  small  quantity  of  powdered 
gamboge.  He  finds  it  a  nice  colouring  ingredient,  and  unaffected 
by  exposure  to  light. 

Amandine.     (Pharm.  Journ.,  3rd  series,  i.,  598,  637.) 

I. 

Take  of  Fine  Pale  Honey  (or  strong  Syrup)  .     .     4  oz. 
White  Soft  Soap,  made  from  Lard  and  Potash  .     2  oz. 

Mix  them  thoroughly  in  a  wedgwood  mortar,  adding,  if  necessary, 
two  or  three  teaspoonfiils  of  solution  of  potash,  so  as  to  produce  a 
thoroughly  homogeneous  paste.  To  this  add  and  rub  in  by  degrees 
and  very  gradually, — 

Oil  of  Almonds 3i  lbs. 

Essential    Oil  of   Almonds,    Essence    of 

Bergamot aa  3  drms. 

Oil  of  Cloves,  Balsam  of  Peru    .     .     .     .    aa  1 1  drm. 

previously  mixed,  and  continue  the  trituration  until  the  whole  as- 
sumes the  appearance  of  a  rich  transparent  jelly.  Finally,  put  the 
paste  into  pots  or  wide-mouthed  bottles. 

Note. — The  balsam  ought  to  be  triturated  with  a  little  of  the 
almond  oil,  warm,  before  adding  it  to  the  rest,  and  after  all  the 
scents  are  added,  the  oil  should  be  allowed  to  settle  for  two  or  three 
days  and  the  clear  portion  only  used. 

In  using,  a  lump  of  amandine  the  size  of  a  large  pea  is  rubbed 
with  a  few  drops  of  warm  water,  and  the  rich  white  lather  appHed 
to  the  hands,  face,  neck,  etc.  In  a  short  time  the  skin  may  be  wiped 
with  a  soft  napkin. 

Amandine  may  be  glycerated  by  adding  one  ounce  of  the  best 
glycerine  for  every  pound  of  oil  to  be  used. 
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II. 

P>    01.  Amygdal.  Dulc lb.  iij. 

Syrup.  Simplicis 5ij. 

Sapon.  Mollis  Alb ^ss. 

01.  Lavand.  Ang.,  01.  Bergam.  Opt.       .     .     .    aa  5ss. 
„  Caryoph 5ij. 

Rub  tlie  syrup  and  soap  together  in  a  perfectly  clean  mortar  until 
the  mixture  is  homogeneous.  Mix  the  perfume  with  the  oil,  and  add 
very  gradually,  stirring  hrisJcly  until  thoroughly  incorporated. 

III. 

P,    Mel.  Ang.  Opt 5ij. 

Ovi  Vitell No.  ij. 

Pulv.  Iridis ^^ss, 

01.  Amygdal.  Dulc 5iv. 

Otto  Rosae gtt.  xij. 

Mix  the  first  three  ingredients  until  they  are  a  perfectly  smooth 
paste,  and  add  the  oil  (first  mixed  with  the  otto)  slowly  until  the 
whole  is  combined. 

Glycerine  Jelly.     (Pharm.  Journ.,  3rd  series,  i.,  397) 

9,    White  Soft  Soap 4  oz. 

Pure  Glycerine 6  oz. 

Almond  Oil     .     .     .3  lbs.  in  summer,  4  lbs.  in  winter. 
Otto  of  Thyme 2  drachms. 

Mix  the  soap  and  glycerine  in  a  mortar,  add  the  perfume  to  the  oil, 
and  rub  it  in  gradually,  taking  care  not  to  add  the  oil  faster  than  it 
can  be  incorporated,  or  the  result  will  not  have  the  jelly-like  appear- 
ance required. 

Milk  of  Roses.  (New  York  Druggists'  Circular,  and  Pharm.  Journ.y 
i.,  32G.)  In  making  milk  of  roses,  the  chief  object  should  be  to 
produce  a  perfect  emulsion,  or  one  at  least  which,  if  it  separates 
after  long  repose,  may  be  restored  to  a  homogeneous  state  by  slight 
agitation.  Although  other  perfumes  may  be  and  are  commonly 
added  to  it,  the  scent  of  roses  should  predominate  and  form  its 
characteristic  odour. 

English  MUh  of  "Rosea. 

I. 

P>    Almonds  (blanched) \\  ounce. 

Oil  of  Almonds,  White  Windsor  Soap    .    aa  1  drachm. 
Bose-water i  pint. 

Make  an  emulsion ;  to  the  strained  emulsion,  add  a  mixture  of — 

Essence  or  Spirit  of  Rosea |  fl.  drachm. 

Alcohol 2i  fl.  oonoea. 
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and,  subsequently,  sufficient  rose-water  to  make  the  whole  measure 
one  pint.  More  alcohol  is  often  ordered  and  used ;  but  much  of  it 
is  apt  to  cause  the  separation  of  the  ingredients.  In  many  samples, 
and  in  the  inferior  ones  generally,  it  is  omitted  altogether.  Some 
makers  add  a  few  drops  of  oil  of  bergamot,  with  two  or  three  drops 
each  of  oil  of  lavender  and  otto  of  roses,  dissolved  in  the  alcohol. 

II. 

^    Oil  of  Almonds,  White  "Windsor  Soap  .     .     aa  1  ounce. 

Salts  of  Tartar ^  drachm. 

Boiling  Water ^  pint. 

Triturate  and  subsequently  agitate  until  perfectly  united.  When 
cold,  further  add — 

Alcohol 2  fl.  ounces. 

Spirit  of  Koses a  few  drops. 

Eose-water q.  s. 

to  make  the  whole  measure  a  pint. 

The  above  are  used  as  cosmetic  washes  in  a  similar  way  to 
"  Gowland's  Lotion,"  also  to  remove  scurf,  freckles,  and  acne  or 
other  pimples,  and  eruptions  in  slight  cases. 

French  Milk  of  Roses. 

I. 

p,     Tincture  of  Benzoin (simple)  ^  fl.  ounce. 

,,         ,,     Styras J  fl.  ounce. 

Spirit  of  Eose 1  to  2  fl.  drachms. 

Alcohol 2J  fl.  ounces. 

Mix,  and  add  gradually,  with  agitation,  rose-water  16J  oz. 

Augustin  recommends  the  addition  of  a  little  carbonate  of  potash 

(say  1  dr.  to  the  pint)  when  it  is  intended  to  be  used  as  a  lotion  in 

acne. 

II. 

p,     Tincture  of  Benzoin  (simple)  .     .     .     .     1  fl.  drachm. 

,,        ,,   Balsam  of  Peru 20  drops. 

Eose-water ^  pint. 

The  addition  of  an  ounce  of  alcohol,  in  lieu  of  a  like  quantity  of 
rose-water,  improves  it. 

III. 

P)    Almond  Paste 3  drachms. 

Eose-water i  pint. 

Tincture  of  Benzoin ^  fl.  ounce. 

and  make  an  emulsion  as  before.     Use,  etc.,  same  as  the  preceding. 


NOTES   AND    POEMUL^;, 


445 


German  Milk  of  Roses. 

B.     Dilute  Solution  of  Diacetate  of  Lead  ,     .     i  fl.  ounce. 

Lavender-water 2  fl.  drachms. 

Alcohol 2^  fl.  ounces. 

Rose-water I  pint. 

Mix,  with  agitation.  The  alcohol  is  often  improperly  omitted,  or 
less  is  used.  It  is  cooling  and  astringent,  and  is  employed  as  a  wash, 
like  the  preceding ;  also  in  most  eruptions,  excoriations,  etc.,  but  it 
is  more  active  and  less  fitted  for  very  frequent  use. 

Toilet  Vinegar. 

R    01.  Neroli,  01.  Cloves,  01.  Lemon,  01.  Bergamot, 

01.  Cedrat aa  5j. 

Otto  Rosae gtt.  xx. 

Gum  Benzoin 5"^' 

Balsam  Tolu 9j. 

S.  V.  R Oiij. 

Digest  for  six  days  and  add — 

Acid.  Acet.  Glacial. ^iss. 

Ess.  Ambergris gtt.  x. 

»    Musk gtt.  X. 


After  twenty-four  hours,  add  aq.  destill.  ^x.,  and  filter. 
Florida  Water.     {Fharm.  Journ.,  3rd  series,  i.,  598.) 

li.    01.  Lavandulae,  01.  Bergamot,  01.  Limonis  aa  2  drachms. 
Tinctnrae  Curcumae,  01.  Neroli  ...      aa  1         ,, 

01.  MeMissae 30  drops. 

01.  Rosae 10      „ 

Alcohol 2  pints. 

Essence  of  Moss  Rose.     {Fharm.  Journ.) 


R 


Otto  Rosae     . 
Ess.  Ambergris 
Ess.  Moschi  . 
Sp.  Villi.  Rect.  , 
Aq.  Rosae  Cone. 


51SS. 
3iiss. 
.    5J. 

.    5x. 


Eau  de  Millefleurs. 


W    Essence  of  Violets lb.  j. 

,,       of  Jasmine •     •     •  Ij* 

„       Bergamot gtt.  xx. 

Otto  of  Rose gtt.  X. 

Pot  Ponrri.     (Tharm.  Journ.^  3rd  series,  i.,  40G,  515.) 

I. 

ft    Gnm  Benzoin SU- 

CloveB 3j. 

StyraxOal 588. 

Cort.  Omoam 3ij. 

Bad.  Iridifl SJ. 
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Roughly  powdered  together  ;  then  add — 

Musk 588. 

Bay  Salt Ibij. 

01.  Lavand gtt.  xx.    Mix. 

II. 

R    Lavender  Flowers 1  lb. 

Yellow  Sandal- wood 4  lbs. 

Cloves 2  lbs. 

Nutmegs 2  lbs. 

Orange  Peel 2  lbs. 

Lemon  Peel 2  lbs. 

Cumin  Seeds 1  lb. 

Cinnamon 2  lbs. 

Juniper  Berries 2  lbs. 

Kose  Leaves 2  lbs. 

Musk 3j. 

III. 

R    P.  Cinnamon,  P.  Cloves,  P.  Mace aa  5iv. 

P.  Orris ^iv. 

Ess.  Lemon,  Ess.  Verbena,  Ess.  Bergamot,  01. 

Lavand aa  tn.xl.     Mix. 

IV. 

B.    Baccae  Pimentse,  coarsely  powdered ^ij. 

P.  Cinnamon 3ij. 

01.  Lavand.,  Ess.  Ambergris,  Ess.  Moschi     aa  gtt.  xij.     M. 

Y. 

I^    Bad.  Iridis  Pulv Ib.j. 

Bad.  Calam.  Arom.,  G-.  Benzoes,  Bay  Salt,  G. 

Storax aa  5iv, 

Caryophylli     -.     .     : 5j. 

Mace .      5ss. 

Mosch.  Gran gr.  viij. 

Eas.  Santal  Flav 5ij. 

Florum  Lavand lb.  ij.     M.  S.  A. 

Pastile  Paper.     (Pharm.  Journ.,  3rd  series,  i.,  497.) 

R.    Olibanum o^vij. 

Styrax 5"^iij- 

Benzoin 5vj. 

Peruvian  Balsam ^W. 

Tolu  Balsam 5iij. 

S.  V.  E 5x. 

Macerate  for  twenty-eight  days,  with  occasional  agitation,  and  add- 

Saturated  Solution  Potassium  Nitrate     ....    ^j. 
Soak  the  paper  in  it,  and  dry. 
Furniture  Cream. 

R     Cerse  Flav 2|  oz. 

„     Alb 1  oz. 

Sapo.  Cast 5j. 

01.  Terebinth.,  Aq.  Bull aa  10  ozs. 

Potass.  Carb 2j. 
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Melt  the  wax  and  turpentine  together,  dissolve  the  soap  and  potas- 
sium carbonate  in  the  aqua,  and  mix  while  warm,  stirring  till  cold. 

Wax  Varnish  for  Waxed  Paper,  etc.  H.  Koch.  (Amer. 
Journ.  Fliarm.,  xlii.,  563.)  The  author  states  that  bisulphide  of 
carbon  readily  produces  a  concentrated  clear  solution  of  wax,  even 
without  the  aid  of  heat,  and  evaporates  so  quickly  that  wax  paper 
produced  by  its  aid  is  ready  for  use  within  a  few  minutes  after 
being  impregnated. 

This  solution  will  also  be  found  especially  adapted  for  coating 
gypsum  statuettes  and  other  similar  work ;  it  may  also  be  used 
for  closing  up  small  cracks  in  furniture  prior  to  varnishing  or 
painting. 

Black  Lustre  Colour  for  Sugar-paper.  Dr.  Kielmeyer.  (Dingl. 
Polyt.  Journ.,  cxcix.  233,  and  Journ.  Cliem.  Soc,  ix.,  170,  1871.) 
8  lbs.  ordinary  glue,  16  lbs.  water,  1  lb.  potato  starch,  5  J  lbs.  water, 
6^  lbs.  Campechy  extract  of  6°  Baume,  1  lb.  2  oz.  green  vitriol, 
8f  lbs.  brown  glycerine ;  all  boiled  together,  and  stirred  when  cold. 
Paper  once  painted  with  this  mixture  acquires,  when  dry,  a  fine 
bright  black  surface,  remains  supple,  and  does  not  exhibit  a  ten- 
dency to  get  sticky.  If  it  be  desired  to  render  the  paint  thicker 
or  thinner,  the  starch  and  the  glue  must  be  increased  or  diminished 
in  the  same  proportion,  or  the  lustre  will  be  spoiled. 

Ganteine  for  Cleaning  Kid  Gloves.    (New  York  Druggists*  Gircula/r.) 

p,    White  Soap 250  parts. 

Water 155     „ 

Dissolve  with  heat,  cool,  and  add — 

Ean  de  Jarelle 165  parts. 

Solution  of  Ammonia 10     „ 

The  whole  to  be  ground  together  until  a  smooth  paste  is  formed. 
A  little  of  this  is  rubbed  over  the  glove  with  a  piece  of  flannel. 
Cements  for  India-rubber. 

I. 

$1    India  Rubber 1  drachm. 

Gutta  Percha 4        „ 

Bisolpbide  of  Carbon 4  oz.    M. 

II. 

p,    Biflulphide  of  Carbon 4  oz. 

India-rubber 1  oz. 

Isinglass 2  drachms. 

Gatta  Percha li  oz.    M. 

III. 
A  solution  of  shellac  in  ammonia  has  also  been  recommended. 
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Powdered  gum  sliellac  is  macerated  in  ten  times  its  weight  of  strong 
ammonia,  when  a  slimy  mass  is  obtained,  which  in  three  or  four 
weeks  becomes  liquid. 

Liquid  Cement.  For  cementing  glass,  crockery,  wood,  etc.,  the 
following  compound  is  recommended : — Six  parts  of  glue,  in  small 
pieces,  are  macerated  for  several  hours  in  sixteen  parts  of  water  ; 
one  part  of  hydrochloric  acid,  and  one  part  and  a  half  of  sulphate  of 
zinc  are  then  added,  and  the  mixture  is  exposed  for  ten  or  twelve 
hours,  to  a  temperature  of  68°  or  70°  C. 

Waterproofing.     (Pharm.  Journ.,  3rd  series,  i.,  799.) 

R     Bisulph.  Carbon SlJ. 

Gutta  Percha ^ss. 

G.  Asphalt ^ij. 

(Brown  Amber) ^^s- 

01.  Lini ^xij.  Misce. 

Dissolve  the  gutta  percha  in  the  bisulph.  carbon.,  the  asphalt  and 
amber  in  the  oil,  and  mix  well. 

Drying  Oil.  {Gliem.  News,  xxii.,  204.)  Mix  old  linseed  oil, 
the  older  the  better,  with  two  per  cent,  of  its  weight  of  manganese 
borate,  and  heat  this  mixture  on  a  water-bath,  or  in  the  case  of  large 
quantities,  by  a  steam-bath,  to  100°  or  at  most  110°,  keeping  the 
mixture  well  stirred.  A  very  excellent,  light-coloured,  rapidly- 
drying  oil  is  thus  obtained.  The  borate  of  manganese  is  readily 
prepared  by  precipitating  a  solution  of  sulphate  of  manganese  with 
a  solution  of  borax.  The  precipitate  is  collected,  washed,  and  dried 
at  100°. 

The  rapidity  of  the  drying  of  the  oil  after  it  has  been  mixed  with 
paint  and  spread  over  a  surface,  does  not  simply  depend  on  the 
drying  property  of  the  oil,  but  in  a  veiy  great  measure  on  the 
state  of  the  atmosphere,  the  action  of  sunlight,  etc. 

Bleaching  Sponges.  {Pharmacist,  iv.,  20.)  Sponges  can  be 
bleached  by  first  soaking  them  in  hydrochloric  acid,  diluted  with 
1\  parts  water,  until  no  more  carbonic  acid  is  given  off;  then 
wash  in  pure  water,  and  afterwards  leave  in  a  bath  composed  of  2  lb. 
hyposulphite  of  soda,  12  lbs.  water,  and  2  lbs.  hydrochloric  acid. 
If  the  sponge  be  afterwards  dipped  in  glycerine  and  well  pressed, 
to  remove  excess  of  liquid,  it  remains  elastic,  and  can  be  used 
for  mattresses,  cushions,  and  general  upholstery.  Sponge  mat- 
tresses prepared  in  this  way  are  now  finding  great  favour.  It 
is,  of  course,  not  necessary  to  bleach  the  sponge  where  it  is  intended 
to  be  used  for  such  purposes. 

Indelible  Ink.     (Deutsche  hidustriezeitung.)     The  following  recipe 
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is  given  by  Puscher : — Dissolve  4  parts  of  anilin  black  in  16  parts 
by  weight  of  alcohol,  with  60  drops  strong  hydrochloric  acid, 
and  dilute  the  dark  blue  solution  with  90  parts  by  weight  of  water, 
in  which  6  parts  of  gum  arabic  have  been  previously  dissolved. 
This  ink  is  said  not  to  act  upon  steel  pens  or  to  suffer  any  alteration 
by  alkalies  or  acids. 

Freezing  and  Ventilating  Machine.  {British  and  Medical 
Journal,  1870,  ii.,  220.)  In  the  construction  of  this  machine, 
invented  by  Franz  Mulhausen,  Esq.,  the  cold  is  produced  by  the 
mechanical  expansion  of  atmospheric  air.  It  produces,  when  in  ope- 
ration, any  desired  degree  of  cold,  freezes  water  without  the  use  of 
any  chemical  agents,  and  will  effectually  cool  and  ventilate  any 
apartment  or  building,  on  whatever  scale,  large  or  small.  The 
labour  of  one  man,  with  a  small  five-horse  motor-power  machine, 
will  produce  100  pounds  of  ice  an  hour,  and  cool  15,000  cubic  feet 
of  air  from  thirty  to  fifty  degrees  below  Reaumur. 

Method  of  Rendering  Wooden  Taps  Impervious  for  Liquids  and 
Preventing  their  Cracking.  Dr.  E.  Kopp.  (Chemical  News,  vol. 
xxiv.,  p.  45,  1871.) 

The  taps  are  placed  in  molten  parafiin,  heated  to  from  110"  to 
120°;  by  this  means  the  water  is  eliminated  from  the  wood,  and  the 
wood  becomes  thoroughly  impregnated  with  paraffin.  The  taps  are 
heated  in  this  bath  until  all  the  aqueous  vapour  has  been  expelled 
and  are  left  in,  after  the  removal  of  the  vessel  from  the  fire,  up  to 
the  very  moment  the  paraffin  begins  to  solidify.  Wooden  taps  thus 
prepared  are  very  durable,  do  not  become  soaked  with  liquids,  keep 
very  tight,  and  are  not  liable  to  become  mouldy.  The  excess  of 
paraffin  is  wiped  off  with  care,  and  the  taps  are  next  rubbed  clean 
with  a  piece  of  flannel. 

Method  of  Tinning  Copper,  Brass,  and  Iron  in  the  Cold  and 
without  Apparatus.  F.  Stolba.  (The  Pharmacist,  iv.,  86.) 
The  requi.sitcs  for  accomplishing  this  object  are — 1st.  The  object 
to  be  coated  with  tin  must  be  entirely  free  from  oxide.  It  must 
be  carefully  cleaned,  and  care  be  taken  that  no  grease  spots  are 
left ;  it  makes  no  difference  whether  the  object  be  cleaned  mechani- 
cally or  chemically.  2nd.  Zinc  powder  ;  the  best  is  that  prepared 
artificially  by  melting  zinc  and  pouring  it  into  an  ircm  mortar.  It 
can  bo  easily  pulverised  immediately  after  solidification ;  it  should 
bo  about  as  fine  as  writing  sand.  Srd.  A  solution  of  proto- 
chlorido  of  tin  containing  5  to  10  per  cent.,  to  which  as  much 
pulverised  cream  of  tartar  must  be  added  as  will  go  on  the  point  of 
a  knife.     The  object  to  be  tinned  is  moistened  with  the  tin  solution, 

2  0 
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after  which  it  is  rubbed  hard  with  the  zinc  powder.  The  tinning 
appears  at  once.  The  tin-salt  is  decomposed  by  the  zinc,  metallic 
tin  being  deposited.  When  the  object  tinned  is  polished  brass  or 
copper,  it  appears  as  beautiful  as  if  silvered,  and  retains  its  lustre 
for  a  long  time.  The  author  uses  this  method  in  his  laboratory  to 
preserve  his  iron,  steel,  and  copper  apparatus  from  rust.  This 
method  would  become  of  great  importance  if  the  tinning  could  be 
made  as  thick  as  in  the  dry  way,  but  this  has  not  as  yet  been 
accomplished. 
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First  Principles  of  Chemical  Philosophy.  By  Josiah  P.  Cooke, 
Erving  Professor  of  Chemistry  and  Mineralogy  in  Harvard 
College.     London  and  Cambridge  :  Macmillan  &  Co,     1870. 

This  book  deals  solely  with  the  theories  of  the  science.  It  is 
assumed  that  the  student  who  enters  upon  its  perusal  has  already 
become  familiarised,  by  practical  work  in  the  laboratory,  with  the 
appearance  and  chemical  and  physical  characteristics  of  at  least  the 
majority  of  the  most  interesting  of  the  elements  and  their  compounds. 
He  should  also  have  a  general  acquaintance  with  the  methods  of 
qualitative  analysis,  and  of  the  processes  by  which  the  ponderal 
relations  of  chemical  bodies  have  been  determined.  There  must 
therefore  be  two  classes  of  persons  who  would  be  interested  in  such 
a  treatise ;  in  the  first  place,  those  students  who  have  spent,  say,  a 
twelvemonth  in  experimental  work,  and  are  desirous  of  seeing  a 
little  more  of  the  regions  of  theory  to  which  their  experiments 
must  ultimately  lead  them;  and  also  a  class,  probably  pretty 
numerous,  of  those  who,  their  student  days  long  since  gone  by,  are 
anxious  to  renew  their  acquaintance  with  scientific  literature,  but 
find  that  times  are  changed,  and  that  it  is  impossible  to  read 
chemical  memoirs  of  to-day  with  the  notions  of  twenty,  or  even  of 
ten  years  ago. 

The  advances  that  have  been  made  in  chemical  theory  may  be 
briefly  summarized  under  two  heads. 

In  the  first  place,  an  Atomic  Theory  of  one  kind  or  other  seems  to 
have  become,  if  possible,  more  firmly  established  in  the  minds  of 
chemists ;  but  the  definitions  of  atoms  and  molecular  ultimates,  or 
molecules,  have  gradually  acquired  a  more  precise  signification  than 
formerly. 

Thus,  atoms,  whatever  they  may  be,  are,  according  to  modem 
ideas,  generally  incapable  of  subsisting  in  a  state  of  isolation. 
There  are  two  or  three  elements  whose  atomic  and  molecular 
weights  are  believed  to  coincide ;  but  this  does  not  interfere  with 
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the  general  statement  that  an  atom,  considered  from  the  chemist's 
point  of  view,  is  the  smallest  quantity  of  a  body  which  can  exist  in 
a  molecule,  or  can  be  transferred  from  one  compound  to  another  in 
a  chemical  reaction. 

A  molecule,  on  the  other  hand,  is  an  aggregate  of  atoms,  and  is 
regarded  as  the  smallest  particle  of  any  substance,  whether  a  com- 
pound or  an  element,  as  usually  defined,  which  can  exist  by  itself. 
Thus,  H2,  O,,  CI2,  N2,  Nag,  K2,  Hg,  AS4,  H  CI,  H2  0,  H3  N,  H4C,  are 
the  symbols  of  molecules.  The  quantities  by  weight  represented 
by  the  foregoing  symbols,  are  comparable  with  each  other  upon  the 
same  scale,  for  they  occupy,  when  in  the  state  of  vapour,  precisely 
the  same  measure  or  volume.  Hence  the  molecular  weights  of 
different  substances  are  proportional  to  the  specific  gravities  of 
their  vapours.  And  this  constitutes  one  of  the  most  important 
standards  we  can  apply  in  the  measurement  of  molecular  magni- 
tudes. The  system  employed  by  nearly  all  chemists  at  the  present 
day,  is  a  two- volume  system ;  that  is  to  say,  the  molecular  weight  of 
a  body  is  taken  to  be  that  quantity  which,  in  the  state  of  gas  or 
vapour,  occupies  twice  the  volume  of  one  part  by  weight  of  hydrogen. 

The  second  great  feature  of  modern  chemistry  is  the  prominence 
that  is  accorded  to  the  theory  of  atomicity,  and  the  profound 
modification  of  all  ideas  of  the  constitution  of  chemical  compounds 
which  has  necessarily  followed  thereupon.  The  phenomena  of 
equivalency  and  of  quantivalence,  as  well  as  the  theory  of  atomicity, 
are  intelligibly  treated  of  by  Professor  Cooke ;  and  it  is  satisfactory 
to  find  that  he  has  plainly  marked  that  distinction  between  the  two 
ideas  which  so  many  even  professed  chemists  fail  to  perceive.  "  If 
in  a  solution  of  argentic  sulphate  we  place  a  strip  of  metallic  copper, 
we  find  after  a  short  time  that  all  the  silver  has  separated  from  the 
solution,  and  that  a  certain  quantity  of  copper  has  dissolved  in  its 
place.  If  now  we  pour  off  the  solution  of  cupric  sulphate,  and  place 
in  this  solution  a  strip  of  metallic  zinc,  the  metallic  copper  in  its 
turn  will  separate,  and,  to  replace  it,  a  certain  quantity  of  zinc  will 
dissolve.  Lastly,  if  we  pour  off  the  solution  of  zinc  sulphate,  and 
place  in  this  a  strip  of  metallic  magnesium,  the  zinc  will,  in  like 
manner,  be  replaced  by  magnesium.  In  experiments  like  these,  we 
can,  by  proper  analytical  methods,  determine  the  relative  quantities 
by  weight  of  the  several  metals  which  thus  replace  each  other ;  and 
we  find  that  they  are  always  the  same.  It  would  appear,  then,  that 
these  relative  quantities  of  the  several  metals  exactly  replace 
each  other  in  all  such  cases.  They  are  therefore  regarded  as  the 
chemical   equivalents    of  each    other,  in  the   sense   that  they  are 
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capable  of  filling  eacli  other's  place."  These  quantities,  expressed 
by  numbers,  are  in  some  cases  identical  with  the  atomic  weights 
which  have  been  determined  by  other  experiments  "and  considera- 
tions ;  but  in  the  great  majority  of  cases,  the  equivalents  are  some 
fraction,  as  ^,  ^,  -^-,  etc.,  of  the  atomic  numbers.  Hence,  whilst 
many  of  the  elementary  atoms  are  equivalent  each  to  each,  it 
happens  frequently  that  one  atom  of  one  element  is  the  equivalent 
of  two,  three,  or  four  atoms  of  another  element.  Thus,  "  the 
reaction  of  aqueous  hydrochloric  acid  on  a  solution  of  argentic 
nitrate  is  expressed  by  the  equation, 

Ag  I^  O3  +  H  CI  =  H  N  O3  +  Ag  CI,* 
and  here  evidently   Ag  exchanges  places  with   H ;  and   hence,   1 
atom  of  silver  is  equivalent  to  1  atom  of  hydrogen.     Take  now  the 
reaction  of  dilute  sulphuric  acid  on  zinc,  which  is  expressed  by  the 
equation, 

Zn+S04H2=ZnS04  +  Ho, 
and  it  will  be  seen  that  Zn  has  changed  places  with  Hj,  and  hence 
that  one  atom  of  zinc  is  the  equivalent  of  two  atoms  of  hydrogen. 
Lastly,  in  the  reaction  of  water  on  phosphorus  trichloride,  expressed 
by  the  equation, 

3H  (HO)  +PCl3  =  3HCl  +  POH  (HO), 

it  is-  equally  evident  that  P  has  changed  places  with  Hg,  and  hence, 
in  this  reaction,  one  atom  of  phosphorus  is  equivalent  to  three 
atoms  of  hydrogen.  This  relation  of  the  elements  to  each  other  is 
called  by  Hofmann  quantivalence ;  and  selecting  here,  as  in  the 
system  of  atomic  weights,  the  hydrogen  atom  as  our  standard  of 
reference,  the  atoms  of  different  elements  are  called  univalent, 
bivalent,  trivalent,  or  quadrivalent,  according  as  they  are,  in  the 
sense  already  indicated,  equivalent  to  one,  two,  three,  or  four  atoms 
of  hydrogen.  The  quantivalence  of  an  element  or  radical  is 
shown,  not  only  by  its  power  of  replacing  hydrogen  atoms,  but  also 
by  its  power  of  replacing  any  other  atoms  whose  quantivalence  is 
known. 

Moreover,  what  is  still  more  important,  the  quantivalence  of  an 
element  or  radical  is  shown,  not  only  by  its  replacing  power,  but  also 
by  what  we  may  term  its  atom-jixhuj  power ;  that  is,  by  its  power 
of  holding  together  other  elements  or  radicals  in  a  molecule.  As 
examples,  the  molecules  of  hydrochloric  acid,  water,  ammonia,  and 
marsh-gas — 

•  The  notation  here  employed  is  alightly  altered  from  the  original,  which  eeemi 
to  the  writer  to  be  objectionable. 
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HCl,  H2O,  HsN",  H4C. 

The  atoms  of  chlorine,  oxygen,  nitrogen,  and  carbon  are  accordingly 
uni-,  bi-,  tri-,  and  quadri-  valent  respectively. 

"  The  quantivalence  of  the  chemical  elements  especially,  as  indi- 
cated by  their  atom- fixing  power,  is  by  no  means  always  the  same. 
They  constantly  exhibit,  under  different  conditions,  an  unequal  atom- 
fixing  power.  Thus  we  have  Sn  Cl^,  and  Sn  CI4,  P  Clj,  and  P  CI5, 
N  H3,  and  N  H4  CI.  Each  element,  however,  has  a  maximum  power, 
which  it  never  exceeds.  This  we  shall  call  its  atomicity,  and  we 
shall  distinguish  the  elements  as  monads,  dyads,  triads,  etc.,  accord- 
ing to  the  number  of  univalent  atoms  or  radicals  they  are  able  at 
most  to  bind  together." 

"  When,  in  the  molecule  of  any  compound,  the  dominant  or  central 
atom  is  united  to  as  many  other  atoms  as  it  can  hold  of  that  kind, 
the  molecule  is  said  to  be  saturated.  If,  now,  from  a  saturated  mole- 
cule we  withdraw  one  or  more  atoms  of  hydrogen  or  their  equiva- 
lents, the  residue  may  he  regarded  as  a  com]oound  radical  with  an 
atoTiiicity  equal  to  the  number  of  hydrogen  atoms,  or  their  eqidvalents, 
withdrawn.  Thus,  if  from  the  saturated  molecule  of  marsh-gas, 
H4  C,  we  withdraw  one  atom  of  hydrogen,  we  get  the  radical  methyl 
H3  C,  which  is  a  monad ;  if  we  withdraw  two  atoms,  we  have  the 
radical  H2  C,  which  is  a  dyad ;  if  we  withdraw  three,  there  results 
H  C,  which  is  a  jbriad ;  and  lastly,  if  we  withdraw  all  four,  we  fall 
back  on  the  tetrad  atom  of  carbon." 

Acting  upon  considerations  of  this  kind,  all  compounds  are  repre- 
sented as  built  up  of  various  radicals,  which  in  their  turn  are  com- 
posed of  atoms ;  and  it  is  found  that  in  order  that  the  atomicity  of 
each  constituent  of  the  molecule  may  be  satisfied,  a  notation  must 
be  employed  which  represents  certain  atoms  in  union  with  each  other 
but  only  connected  with  the  remaining  atoms  in  a  manner  more  or 
less  indirect :  one  example  will  suffice.  Acetic  acid  must  be  expressed 
by  the  formula  C.  C  H3.  0.  OH.,  which  may  be  written  in  a  variety 
of  ways,  as  thus  : — 

They  all,  however,  show  the  same  thing,  namely,  that  in  this  body 
we  have  an  atom  of  tetrad  carbon  united  with  one  atom  of  monad 
methyl,  C  H3,  with  one  atom  of  dyad  oxygen,  0,  and  with  one  atom 
of  monad  hydroxyl. 

It  must  be  admitted,  however,  that  although  these  formulae  exhibit 
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the  parts  into  whicli  the  molecule  may  be  broken  up,  or  from  which 
it  may  be  formed,  they  take  no  cognisance  of  the  undoubted  fact,  that 
all  the  different  constituents  have  a  certain  influence  on  each  other 
which  tends  to  maintain  equilibrium  in  the  molecule,  and  which  is 
essential  to  its  existence  as  such. 

The  particular  form  of  notation  made  use  of  by  Professor  Cooke, 
has  probably  been  adopted  for  ^he  sake  of  convenience  in  printing 
equations ;  otherwise  there  is  but  little  to  be  said  in  its  favour. 

In  the  second  part,  which  is  devoted  to  a  description  of  the  ele- 
ments and  their  chief  compounds,  all  the  most  recent  observations 
receive  due  notice.  Thus,  Roscoe's  researches  on  Vanadium  are 
represented  by  two  pages;  Marignac's  conclusions  respecting  the 
constitution  of  Columbium  and  Tantalum  compounds  are  adopted 
and  explained  ;  the  most  important  of  the  silicic  ethers  are  tabulated- 

On  the  other  hand.  Rubidium,  Caesium,  and  Thallium  are  alluded 
to  much  too  briefly ;  Antozone  is  described  as  a  definite  substance, 
whereas  all  that  is  known  of  it,  and  the  very  characters  ascribed  to 
it  in  these  pages,  point  to  the  fact  that  it  is  merely  peroxide  of 
hydrogen;  and  one  of  the  most  instructive  possible  instances  of 
isomerism, — the  isomeric  cyanides  and  cyanates, — is  unnoticed. 

Notwithstanding,  however,  these  few  defects  and  omissions,  this 
is  a  very  capital  book,  and  is  well  worthy  of  careful  perusal. 
Students  should  work  out  the  exercises  which  supplement  each 
chapter. 

Lectme  Notes  for  Chemical  Students.  By  Edward  Frankland,  F.R.S., 
Professor  of  Chemistry  in  the  Royal  School  of  Mines.  Vol.  i., 
Inorganic  Chemistrtj.     Van  Voorst. 

The  chief  object  of  this  small  volume,  as  explained  in  the  preface, 
is  to  relieve  the  student  of  the  task  of  making  very  copious  notes  in 
the  lecture  theatre,  and  so  to  allow  him  to  concentrate  his  attention 
upon  the  arguments  and  explanations  of  the  speaker. 

It  furnishes  a  sort  of  synopsis,  in  the  first  place  of  the  laws  of 
chemical  action,  then  of  the  principles  of  chemical  nomenclature 
and  notation.  But  the  greater  part  of  the  book  is  occupied  with 
the  formul89  and  reactions,  expressed  in  symbols,  of  the  more  impor- 
tant elements  and  their  compounds.  The  description  of  the  pro- 
perties of  the  bodies  treated  of  is  almost  entirely  omitted ;  but  all 
the  reactions  which  serve  to  establish  the  relationship  between  the 
several  members  of  any  series  of  bodies  are  brought  into  sufficient 
jjrominence. 

It  is  needless  to  say  that  the  notation  employed  is  that  which  has 
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been  introduced  by  Professor  Frankland  himself.  As  in  ordinary- 
chemical  notation,  every  element  is  represented  by  a  symbol,  gene- 
rally the  initial  letter  of  the  name,  and  this  symbol  denotes  a  certain 
definite  proportion  by  weight — the  atomic  weight  of  the  element. 
As  nsnal,  also,  the  symbols  of  compounds  are  formed  by  the  simple 
juxtaposition  of  the  symbols  of  their  constituent  elements ;  thus, 
argentic  chloride — Ag  CI.  ^ 

But  the  peculiarities  of  the  notation  are,  first,  that  all  the  formulae 
employed  are  "  constitutional"  formulae;  that  is  to  say,  they  aim  at 
expressing,  not  only  the  constituents  and  the  proportions  of  the  same 
in  a  chemical  compound,  but  the  order  in  which  the  atoms  are  linked 
one  to  the  other ;  and,  secondly,  since  the  notation  is  based  upon  the 
theory  of  the  atomicity  of  the  elements,  there  is  in  each  formula  one 
symbol  distinguished  by  thick  type,  which  is  intended  to  signalise 
it  as  the  centre  or  nucleus  of  grouping.  It  is  the  symbol  of 
that  element  which,  of  all  those  entering  into  the  construction  of 
the  molecule,  possesses  the  greatest  number  of  units  of  combining 
capacity  or  atomicity.  An  example  or  two  will  make  this  clear. 
The  ordinary  formula  of  water  would  be  Hj  0  or  0  Hg.  In  the 
notation  described  it  is  written,  O  Hg,  which  is  intended  to  indicate 
that  the  two  atoms  of  hydrogen  are  not  directly  connected  with  each 
other,  but  that  both  are  united  to  the  oxygen,  which,  in  consequence 
of  its  diatomic  character,  is  capable  of  holding  them  both.  For 
similar  reasons  caustic  potash  is  O  K  H.  Since  a  certain  number  of 
groups  of  atoms,  acting  the  part  of  radicals,  occur  very  frequently, 
Dr.  Frankland  finds  it  convenient  to  represent  them  in  a  special 
manner.  Thus,  if  from  a  molecule  of  water,  an  atom  of  hydrogen 
is  removed,  we  obtain  a  residue, 

0H2-H  =  0H, 

which  is  of  course  monatomic  for  the  same  reason  that  when  from 
hydrochloric  acid  an  atom  of  H  is  removed,  we  get  the  monatomic 
residue  or  radicle  CI, 

H  CI  -  H  =  CI. 

To  indicate  the  character  of  radicle,  and  for  convenience  in  writing 
formulae,  the  residue  of  water  is  written  Ho.  In  like  manner, 
other  common  radicles  receive  similar  contracted  formulae.  Further, 
in  all  but  the  very  simplest  compounds,  it  becomes  necessary  to  adopt 
a  plan  of  exhibiting  the  order  in  which  the  radicles  are  bound  toge- 
ther. This  is  done  by  means  of  the  bracket.  Thus,  to  resume  the 
example  already  made  use  of,  the  residue  of  water  is,  O  H  or  Ho. 
Two  such  radicles  united  together  may  often  be  written  Hoj,  but 


I    O    r-T 

more  generally  tlias :  ^  rj  xx 
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OH 


This  compound  is  peroxide  of  hydrogen.  This  formnla  shows 
that  the  two  atoms  of  oxygen  are  tied  together,  but  that  the  atoms 
of  hydrogen  are  only  united  with  their  respective  atoms  of  oxygen, 
and  are  otherwise  independent  of  each  other.  Similarly  the 
following  : — 

rOH  COH  fOH  CO  CI  CO  CI. 

\K  |0H  I  CI  ICI  lOH 

Water.  Hydric  Hypochlorous        Hypochlorous        Chlorous 

peroxide.  Acid.  fAnhydride.  Acid. 

Hypophosphorous  acid P  0  H2  Ho 

Phosphorous  acid P  0  H  H02 

Phosphoric  acid ,  P  O  H03 

Marsh-gas C  H4 

Chloride  of  methyl C  H3  CI. 

Chloroform C  H  CI3 

Methylic  alcohol C  H3  Ho. 

(CH3 

Methylic  ether <  0 


Common  alcohol 
Acetic  acid     .     . 


CH 
ICH3 
I  C  H2  Ho 
fCH, 
t  C  O  Ho. 


The  arrangement  of  the  book,  and  the  order  in  which  the  elements 
are  studied,  is  in  accordance  with  their  atomicity ;  but  this  classifi- 
cation is  presented  in  a  judiciously  modified  form.  The  elements 
are  arranged  as  monads,  dyads,  etc.,  according  to  the  number  of 
atoms  of  hydrogen  which  their  atoms  are  respectively  capable  of 
representing ;  but  the  monads,  for  example,  are  divided  into  four 
sub-classes  or  sections.  The  first  contains  hydrogen  only.  Even 
now  that  everybody  quite  believes  in  the  thoroughly  metallic  cha- 
racter of  hydrogen,  it  is  still  neoessary,  considering  its  physical 
peculiarities  and  small  atomic  weight,  to  set  it  apart  from  the  solid 
metals,  potassium,  sodium,  and  silver.  The  second  section  of  monads 
includes  fluorine,  chlorine,  bromine,  and  iodine.  The  third  com- 
prises ceosiura,  rubidium,  potassium,  sodium,  and  lithium.  The 
fourth,  thallium  and  silver ;  and  so  on  through  six  groups,  up  to  the 
hexads.  One  of  the  strange  results  of  this  sort  of  arrangement, 
however,  is,  that  wo  have  to  look  for  lead, — which  is  as  closely  related 
to  thallium  as    any  of  the  alkaline  group, — in  the  fourth  column 
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among  the  tetrads.  Oxygen  is,  in  like  manner,  dissociated  from  its 
kin(Jred  sulphur,  aluminium  from  chromium  and  iron,  copper  from 
silver,  zinc  from  cadmium.  But,  of  course,  all  those  questions  would 
be  fully  discussed  in  the  lectures,  of  which  these  notes  are  but  the 
skeleton.  Such  objections  are,  moreover,  applicable  to  every  scheme 
of  classification  which  has  hitherto  been  proposed. 
The  second  volume  has  not  yet  appeared. 

A  Laboratory  Text  BooJc  of  Practical  Chemistry ;  or,  Introduction  to 
Qualitative  Analysis.  By  Wm.  G.  Yalentix,  F.C.S.  John 
Churchill  &  Sons,  New  Burlington  Street.     1871. 

This  excellent  laboratory  companion  is  divided  into  two  parts. 
The  first  contains  a  hundred  elementary  exercises  introductory  to 
General  Chemistry ;  the  second  gives  a  systematic  course  of  qualita- 
tive analysis.  The  elementary  exercises  begin  with  a  study  of  hydro- 
gen ;  its  formation  from  water,  first  by  the  action  of  sodium,  then 
by  the  action  of  zinc  and  an  acid;  its  collection;  and,  lastly,  its  physi- 
cal and  other  properties.  The  chapter,  which  does  not  quite  fill 
five  pages,  is  illustrated  by  ten  woodcuts.  The  first  shows  the  mode 
of  filling  a  gas  jar  vrith  water,  and  inverting  it  into  the  pneumatic 
trough ;  the  second  exhibits  the  manner  of  introducing  the  sodium 
into  the  inverted  jar  full  of  water,  so  as  to  collect  the  hydrogen. 
Further  on  we  have  four  illustrations,  showing  experiments  which 
domonstrate  the  inflammability  of  hydrogen,  its  incapability  of  sup- 
porting combustion,  and  its  lightness. 

The  second  chapter,  developed  in  a  similar  manner,  gives  the  pro- 
perties and  constitution  of  oxygen,  nitrogen,  and  atmospheric  air ; 
the  nature  of  combustion  and  oxidation;  and  the  classification  of 
oxides. 

From  qualitative  work  of  this  kind,  the  student  is  next  introduced 
to  the  consideration  of  combinations  between  definite  volumes  and 
weights.  This  paves  the  way  for  a  chapter  on  the  atomic  theory,  on 
atoms  and  molecules,  and  the  definitions  of  atomic  and  molecular 
weight.  Further  on,  some  pages  are  devoted  to  the  elucidation  of 
the  theory  of  the  quantivalence  of  atoms,  and  the  classification  of 
the  elements  according  to  their  atomicity  or  highest  quantivalence. 
Mr.  Valentin,  of  course,  makes  exclusive  use  of  the  system  of  nota- 
tion introduced  by  Dr.  Frankland,  and  of  which  a  sketch  will  be 
found  in  the  notice  already  given  of  his  "Lecture  ISTotes."  This 
system  is  essentially  the  same  as  that  employed  by  many  other 
chemists,   that  is  to  say,  it  is  founded  on  the  recognition  of  the 
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difference  in  the  combining  or  replacing  power  of  the  different 
elementary  atoms ;  but  a  few  advantageous  modifications  of  the 
ordinary  symbols  are  adopted.  These  have  already  been  described. 
An  account  of  the  theory  of  atomicity  will  be  found  in  the  notice 
of  Cooke's  "  Chemical  Philosophy." 

In  the  manner,  then,  which  has  been  explained,  the  First  Part  of 
the  book  before  us  introduces  the  student  to  the  principal  non- 
metallic  elements ;  shows  him  the  nature  of  chemical  reactions  and 
their  expression  symbolically.  The  Second  Part  gives  those  reac- 
tions of  each  metal  and  acid  which  serve  to  identify  it,  either  alone 
or  mixed  with  other  bodies.  Each  section  is  headed  by  the  names 
and  formulae  of  the  most  common  of  the  minerals  containing  the 
element  which  is  to  be  studied. 

There  are  several  features  in  this  Part  which  render  it  educa- 
tionally superior  to  most  other  books  on  the  same  subject.  One 
especially  is  the  plan  adopted  at  the  end  of  each  group  of  metals  of 
giving  certain  characters  belonging  to  each,  from  which  the  student 
is  requested  to  draw  up  for  himself  a  tabular  scheme  for  the  separa- 
tion of  the  members  of  the  group.  This  does  away,  to  a  consider- 
able extent,  with  the  mechanical  character  which  qualitative  practice 
is  apt  so  often  to  assume,  and  compels  the  student  to  make  use  of 
his  own  judgment  more  frequently,  and  to  be  less  dependent  upon 
the  tables  supplied  at  the  end  of  the  book. 

This  "  Text  Book  "  of  Mr.  Valentin's  is  undoubtedly  worthy  of  the 
highest  praise.  Both  the  arrangement  and  details  of  the  book  are 
eminently  satisfactory ;  and  the  desire  expressed  by  the  Author  to 
lead  his  readers  to  generalize  and  to  systematize,  seems  to  be  very 
successfully  carried  out.  It  is  to  be  regretted  that  all  notices  of 
what  are  usually  called  the  "rare"  elements  should  have  been 
omitted.  Surely  we  have  learnt  by  this  time  that  lithium,  rubidium, 
caesium,  thallium,  are  sufficiently  widely  diffused  .to  render  the 
search  for  them  in  minerals  and  mineral  waters  by  no  means  super- 
fluous. The  platinum  group  of  metals  has  also  within  the  last 
few  years  been  brought  into  a  position  of  considerable  interest  and 
importance.  Selenium  and  tellurium  again,  tungsten  and  molyb- 
denum would  also  seem  to  deserve  a  place  in  a  book  which  pro- 
fesses to  be  a  guide  to  the  course  of  practical  instruction  given  at 
the  Royal  College  of  Chemistry. 

The  system  of  notation  employed  appears,  too,  to  be  used  rather 
too  absolutely.  A  student  who  sees  the  symbols  of  a  compound 
invariably  written  in  the  same  order,  acquires  after  a  time  the  belief 
that  they  must  always  be  written  in  that  order.     It  is  not  only  an 
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advantage  to  vary  the  mode  of  writing  a  formula,  so  as  to  exhibit, 
according  to  the  occasion,  the  different  relations  of  the  body  re- 
presented;  but  in  the  present  state  of  science  the  employment  of 
any  particular  form  of  notation,  without  any  variety  of  expression, 
seems,  to  say  the  least,  a  little  injudicious. 

Introduction   to  the   Study   of   Inorganic   Chemistry.      By   "William 
Allen  Miller,  M.D.,  D.C.L.     Longmans,  Green  &  Co.     1871. 

This  little  book  is  one  of  the  best  of  its  class.  The  usual  text- 
books set  before  young  students  of  chemistry  introduce  far  too 
much  of  technicality  into  their  language  and  mode  of  handling  the 
subject  at  the  commencement ;  a  more  progressive  character  has 
been  long  desirable.  This  little  introductory  treatise,  the  work  of 
the  late  much-lamented  Professor  Miller,  thoroughly  satisfies  these 
requirements,  and  it  is  on  this  account  better  suited  to  the  use  of 
those  who  are  altogether  destitute  of  acquaintance  with  chemical 
phenomena  and  chemical  laws  than  perhaps  any  other  at  present 
existing.  The  opening  chapters  explain  the  scope  and  aim  of 
chemistry,  and  are  illustrated  by  experiments,  for  which  fall  direc- 
tions are  supplied,  as  indeed  in  every  chapter  in  the  book.  The 
following  are  extracts  from  the  Preface  : — "  This  book  is  written 
expressly  for  beginners.  In  order  that  they  should  really  under- 
stand the  statements  which  it  contains,  it  will  be  necessary  for 
them  to  begin  at  the  beginning  and  to  go  straight  through  it. 
Among  other  reasons  for  adopting  this  course,  it  is  to  be  noted  that 
it  is  impossible  to  avoid  the  use  of  technical  terms  in  discussing 
a  scientific  subject ;  since  we  often  have  to  deal  with  matters  for 
which  no  expressions  are  in  use  in  ordinary  language. 

"  The  student  is  strongly  advised  never  to  omit  the  performance  of 
any  experiment  which  he  has  the  means  of  making.  No  useful 
knowledge  of  chemistry  can  be  acquired  by  any  one  unless  he  con- 
stantly makes  experiments  as  he  proceeds  with  the  study." 

In  this  last  remark,  all  teachers  will  concur  heartily. 

In  order  to  indicate  the  methods  adopted,  detailed  directions  for 
the  performance  of  upwards  of  two  hundred  and  fifty  experiments, 
for  the  most  part  of  a  simple  nature,  are  dispersed  through  the 
book ;  but,  of  course,  a  judicious  teacher  will  suggest  many  others 
as  his  pupils  make  progress.  Chemical  formulae  are  employed  from 
the  commencement  of  the  book ;  but  tie  less  easily  intelligible 
matters  connected  with  the  atomic  theory,  the  theory  of  atomiciiy, 
etc.,  are  deferred  until,  when  the  student  reaches  the  middle  of  the 
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book,  lie  may  be  supposed  to  have  gained  a  certain  familiarity  with. 
a  sufficient  number  of  definite  chemical  compounds  to  serve  as 
examples  or  illustrations  of  the  explanations  then  given. 

A  future  edition  of  the  book  will  be  rendered  complete  by  the 
addition  ab  the  end  of  each  chapter  of  a  series  of  Questions,  to 
which  solutions  might  with  advantage,  in  some  cases  be  appended. 

Chemistry :  General,  Medical,  and  Pharmaceutical,  including  the 
Chemistry  of  the  U.  S.  Pharmacopoeia.  By  John  Attfield, 
Ph.D.,  F.C.S.,  etc.     Philadelphia:  Henry  C.  Lea.     1871. 

Any  description  of  this  well-known  manual  would  be  superfluous, 
since  this  American  edition  differs  in  no  essential  respect  from 
the  form  in  which  it  is  familiar  to  English  readers.  Many  ad- 
ditional paragraphs  are  interspersed  through  its  pages ;  the  sections 
are  marked  more  distinctly  by  headings  in  thick  type;  and  the 
chemical  processes  both  of  the  British  and  the  United  States 
Pharmacopoeias  are  systematically  explained. 

Altogether,  the  Author  seems  to  have  bestowed  every  endeavour 
to  render  his  manual  as  complete  as  possible.  How  successful 
he  has  been,  may  be  inferred  from  the  high  estimation  in  which 
the  book  is  held  in  this  country,  and  from  the  satisfactory  results 
attained  during  several  years'  experience  of  its  use  by  the  large 
classes  of  students  in  the  laboratories  at  Bloomsbury  Square. 

An  Elementary  Handhooh  of  Physics.  With  210  Diagrams.  By 
William  Rossiter,  F.R.A.S.,  etc.     Blackwood  &  Sons,  1871. 

This  book  will  doubtless  be  acceptable  to  those  who  wish  to  skim 
lightly  and  easily  over  the  surface  of  the  subjects  of  which  it  treats. 
It  is,  however,  better  adapted  to  popular  use  than  for  the  purpose  to 
which  it  aspires,  namely,  to  help  young  men  who  are  preparing  for 
matriculation  or  scientific  degrees  at  the  I^ondon  University. 

Select  Methods  in  Chemical  Analysis  (chiefly  Inorganic).  By  William 
Ceookes,  F.R.S.,  etc.     Longmans,  Green  &  Co.,  1871. 

This  is  a  most  valuable  contribution  to  chemical  literature.  As 
explained  by  the  compiler,  this  work  is  not  intended  to  provide  the 
student  with  a  complete  text-book  of  analysiR,  but  rather  with  a 
laboratory  companion  containing  information  not  usually  found  in 
ordinary  works  on  analysis.  The  author  has  tested  most  of  the 
new  processes,  which  have  appeared  during  the  last  twelve  years  in 
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the  Chemical  Newa;  and  as  some  of  these  have  proved  to  be  of  great 
value,  it  was  thought  that  a  service  would  be  rendered  to  analytical 
chemistry,  if  these  trustworthy  methods  were  systematically  ar- 
ranged in  a  convenient  form  for  laboratory  use.  The  writer  of  this 
notice  may  add,  that  from  personal  experience  with  some  of  the  pro- 
cesses detailed  in  this  collection,  he  believes  them  to  be  highly 
.satisfactory.  It  seems  rather  a  pity  that  a  collection  of  this  kind 
should  have  been  restricted  to  matters  which  have  appeared  in  the 
Chemical  News  only,  since  the  result  of  such  restriction  is,  that 
several  important  methods  which  have  of  late  years  come  into  use 
(for  example  in  the  estimation  of  nitric  acid)  are  thus  excluded.  The 
contents  of  the  book,  however,  take  a  very  wide  range,  giving,  as  it 
does,  to  the  processes  for  the  detection  and  estimation  of  the  "rare" 
elements  equal  prominence  with  the  rest. 

A  Manual  of  Qualitative  Analysis.     By  Robeet  Galloway,   F.C.S., 
etc.     Fifth  Edition.     John  Churchill  &  Sons,  1870. 

This  is  a  well-known  treatise.     The  present  edition  exhibits  all 
the  good  points  and  also  many  of  the  defects  of  former  ones. 

The  plan  of  comparing  the  behaviour  of  the  several  members 
of  a  group  of  bodies  when  under  the  influence  of  the  same  re- 
agent, is  specially  commendable.  It  enables  and  indeed  compels, 
the  learner  to  see  the  reasons  for  selecting  certain  reactions  in  pre- 
ference to  others,  for  the  purpose  of  identifying  or  of  detecting  a 
body.  It  is  decidedly  bad  to  tell  him,  as  is  frequently  done,  that  a 
given  metal  will  comport  itself  in  such  a  manner,  without  at  the 
same  time  informing  him  as  to  what  occurs  under  like  circumstances 
with  another  closely  allied  metal. 

Quantitative  Chemical  Analysis.  By  Dr.  C.  Remigitjs  Fresenius, 
Fifth  Edition.  Edited  by  Arthur  Yacher.  John  Churchill 
&  Sons,  1870. 

This  book  is  noticed  here  because  it  has  undergone  such  a  com- 
plete change,  that  many  will  probably  fail  to  recognise  in  it  the 
familiar  "  Fresenius  "  of  their  student  days.  The  instructions  for 
manipulation — in  former  editions  a  prominent  matter — are  cut  down 
to  twelve  pages  ;  the  estimation  of  metals  receives  sixty  pages ; 
that  of  acids  about  fifty  pages,  and  the  rest  of  the  work  in  like 
proportion.  The  result  of  this  immense  condensation  is  not  wholly 
advantageous.  Details  which  are  sometimes  of  considerable  im- 
portance  to   a   student   being   necessarily   curtailed   or   sometimes 
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omitted.  This  occurs  particularly  in  the  account  of  methods  of 
separation.  On  the  other  hand,  it  is  but  justice  to  say  that 
most  of  the  new  methods  possessing  any  importance  are  introduced 
in  their  proper  places,  and  that  the  arrangement  of  the  matter  has 
been  so  simplified  as  to  render  reference  to  any  desired  subject  far 
more  easy  than  formerly. 

The  Laboratory  Guide.  A  Manual  of  Practical  Chemistry  specially 
arranged  for  Agricultural  Students.  By  A.  H.  Church,  M.A. 
Second  Edition.     Van  Voorst,  1870. 

Mr.  Church  is  a  Professor  of  Chemistry  in  the  Royal  Agricultural 
College  at  Cirencester,  and  this  little  book  embodies  the  system  of 
practical  instruction  in  chemistry  there  pursued.  It  will  be  chiefly 
valuable  to  our  readers  on  account  of  the  processes  for  the  analysis 
of  soils,  guanos,  manure,  oil-cake,  etc.,  which  are  given  in  detail. 

The  work  is  divided  into  three  parts.  The  first  part  treats  of 
chemical  manipulation,  in  a  series  of  practical  lessons  adapted  for 
boys  who  are  beginning  a  study  of  the  science.  Clear  and  concise 
directions  are  given  for  the  performance  of  a  number  of  simple 
operations,  such  as  the  making  of  gases,  distillation  of  nitric  acid, 
testing  of  coins,  etc.  The  second  part  is  devoted  to  qualitative 
analysis,  and  describes  the  ordinary  processes  of  detecting  and 
separating  the  coinmonly  occurring  acids  and  bases.  All  reference 
to  the  rarer  bodies  is  omitted.  We  venture  to  think  that  the 
author  would  do  well  to  develop  this  section  more  fully  in  a  future 
edition. 

The  third  part  comprises  quantitative  processes,  and  constitutes 
the  special  feature  of  the  book.  After  a  few  exercises  in  simpler 
determinations,  a  set  of  excellent  methods  are  given  for  the  analysis 
of  soils,  natural  and  artificial  manures,  and  cattle  foods.  These  are 
all  well  selected,  and  are  thoroughly  trustworthy.  Mr.  Church  is 
well-known  as  a  distinguished  chemist;  and  we  confidently  re- 
commend his  work  to  all  who  require  assistance  in  this  branch  of 
technical  analysis. 

British    Homoeopathic    FhwrmaoojpoRia.     Published   by  the    British 
Homoeopathic  Society,  London,  1870. 

It  is  no  small  indication  of  the  activity  and  energy  of  the  leading 
Homooopaths  in.  this  country,  that  a  compilation  of  this  kind  should 
have  been  issued  by   the   British  HomcBopathic   Society,  and  in 
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SO  creditable  a  form.  Without  referring  in  any  way  to  tlie  sound- 
ness or  otherwise  of  the  principles  of  homoeopathy,  it  must  in 
justice  be  admitted  that  the  compilers  of  this  work  have  performed 
their  task  well.  It  is  true  that  they  had  the  British  Pharmacopoeia 
of  1867  before  them,  and  that  the  general  arrangement  and  style  of 
that  edition  have  been  adhered  to  pretty  closely — nay,  some  articles 
have  been  transplanted  bodily  from  that  work  into  their  pages ; 
but  the  homoeopathic  materia  medica  includes  such  a  wide  and 
varied  range  of  substances,  many  of  which  are  not  recognised 
in  regular  practice,  that  the  greater  part  of  the  volume  has  been 
compiled  independently  of  extraneous  assistance  of  that  kind.  The 
paragraphs  are  cast  in  the  same  mould  as  those  of  the  British 
Pharmacopoeia ;  but,  added  to  the  name  of  each  substance,  are 
not  only  the  ordinary  English  synonyms,  but,  in  the  case  of  plants, 
the  names  in  several  languages,  the  time  of  flowering,  and  to  every 
preparation  the  "  proper  form  for  dispensing."  An  addition  cor- 
responding to  this  last  might  advantageously  be  added  in  future 
editions  of  the  British  Pharmacopoeia.  There  are  many  substances, 
especially  those  usually  put  up  in  the  pilular  form,  which  often  lose 
no  small  proportion  of  their  activity  from  injudicious  selection 
of  excipients.     The  matter  at  least  deserves  attention. 

A  Manual  of  Botany :  including  the  Structure,  Functions,  Classifica- 
tion, Frojperties,  and  Uses  of  Plants.  By  Robert  Bentley,  F.L.S., 
etc.     Second  Edition.     J.  Churchill  &  Sons,  1B70. 

Professor  Bentley  is  so  well  known  as  an  able  teacher  of  botany, 
and  his  manual  is  so  thoroughly  recognised  among  pharmaceutists 
as  the  standard  work  on  the  subject,  that  it  is  unnecessary  to  enter 
upon  any  detailed  review  of  this  book.  The  first  edition  has  been 
out  of  print  for  a  long  time,  and  second-hand  copies  have  been 
eagerly  purchased  at  a  premium.  Our  readers  will  heartily  join  us 
in  expressions  of  regret,  at  learning  that  the  illness  of  the  author  has 
been  the  principal  cause  of  delay  in  the  appearance  of  the  second 
edition. 

The  distinctive  feature  of  Professor  Bentley's  manual  is  the  pro- 
minence which  is  given  to  the  properties  and  uses  of  plants ;  not 
only  is  additional  interest  thus  imparted  to  the  study  of  botany  as  a 
science,  but  an  admirable  foundation  is  also  laid  for  the  subsequent 
acquirement  of  knowledge  in  materia  medica  and  economic  botany. 
It  is  on  this  account  that  the  book  is  so  especially  valuable  to 
pharmaceutists. 
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An  Elementary  Course  of  Botany^  Structural^  Physiological,  and 
Systematic.  By  Prof.  A.  Henfrey,  F.R.S.,  etc.  Second  Edi- 
tion, revised  and  in  part  re-written  by  Maxwell  T.  Masters, 
M.D.,  F.R.S.,  etc.     Van  Voorst,  1870. 

The  arrangement  of  matter  in  tMs  work  is  that  best  suited  to 
enlist  the  attention  of  the  beginner,  and  lead  him  on  to  a  practical 
acquaintance  with  the  scientific  classification  of  plants.     Instead  of 
treating  at  the  commencement  of  the  somewhat  abstruse  and  often 
repelling  details  of  ultimate  structure  and  physiology,  this  division 
of  the  science  is  reserved  for  the  end  of  the  book.     The    student  is 
therefore  at   once  introduced  to   the   morphology  of  the   distinct 
organs  of  the   plant,  or  difi'erent  forms  of  the  root,  stem,  leaves, 
flowers,  fruit,  etc.     This  part  is  followed  by  systematic  botany,  and 
the  natural  orders  are  clearly  but  succinctly  described.     The  ad- 
vantage of  such  an  arrangement  is,  that  the  most  easily  studied  and 
more   readily  acquired  branches  of  the   subject  are   brought    firsi 
under  notice. 

It  may  be  objected  that  the  work  loses  somewhat  of  logical 
sequence,  by  this  method  ;  but  we  are  inclined  to  think  that  this  is  of 
less  importance  than  at  first  appears. 

Of  the  manner  in  which  each  subject  is  treated  we  need  say 
nothing;  the  names  of  the  distinguished  authors  are  a  sufficient 
guarantee  of  the  excellence  of  the  matter. 

The  Student's  Mora  of  the  British  Islands.  By  J.  D.  Hooker,  C.B., 
M.D.,  D.C.L.,  Director  of  the  Royal  Gardens,  Kew.  London  : 
Macmillan  &  Co.,  1870. 

This  work  is  exactly  what  its  name  implies — a  student's  book.  It 
is  something  more  than  a  mere  key  to  the  recognition  of  British 
plants.  Written  by  a  master  hand,  it  is  intended  to  create  sound 
habits  of  observation,  and  induce  a  philosophic  idea  of  botanical 
classification,  thereby  qualifying  the  student  to  acquire  a  more  ex- 
tended acquaintance  with  his  science.  While  everything  leading  to 
superficial  knowledge  is  avoided,  however,  nothing  unnecessarily 
abstruse  is  introduced.  A  handy  volume  of  some  620  pages,  it  is 
admirably  suited  to  bd  a  field  companion  to  all  who  have  mastered 
the  mere  rudiments  of  botany. 

The  author  has  taken  the  well-known  "London  Catalogue  of 
British  Plants,"  Gth  cd.,  1867,  as  his  guide  for  the  number  and 
kinds  of  plants  introduced  as  composing  the  British  Flora  proper ; 
and  a  list  of  excluded  species  is  g^ven  in  an  Appendix. 
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The  arrangement  adopted  is  that  of  De  Oandolle,  and  a  synopsis 
of  the  natural  orders  is  given  at  the  commencement.  The  ordinal, 
generic,  and  specific  characters  have  been  rewritten,  and  are  almost 
entirely  original,  the  object  of  the  author  being  to  furnish  the  reader 
with  a  fuller  account  of  the  plants  than  is  usually  given  in  similar 
manuals.  It  is  this  which  constitutes  the  chief  excellence  of  the 
work. 

We  cannot  part  with  the  book,  however,  without  finding  one 
fault — but  for  which  the  author  is  hardly  responsible.  A  volume 
likely  to  be  carried  about  on  country  excursions,  should  obviously 
be  as  compact  and  light  as  possible ;  yet  the  publishers  have  thought 
fit  to  bind  in  with  it  54  pages  of  advertisements ! 


4 


PEOCEEDINGS 

OF   THE 


AT   THE 

EIGHTH  ANNUAL  MEETING 

AT 

EDIIsTBTJI^a-H:. 
1871. 


EDITED   BY 

PROFESSOR    ATTFIELD. 


CONTENTS. 

Constitution  and  Kules  of  the  Conference. 

Alphabetical  List  of  Members'  Names  and  Addresses. 

Alphabetical  List  of  Towns  at  which  Members  Eeside. 

Programme  op  Transactions  of  the   Conference  at  Edinburgh,  including 

Titles  of  Papers. 
The  Transactions    of   the    Conference,  including   the    Papers  read,  and 

THE  Discussions  thereon. 
General  Index  to  the  Year-Book  and  Transactions. 


§riti5^  ^^rntaautical  €onUxmtt' 


CONSTITUTION. 


Art.  I.  This  Association  shall  be  called.  The  British  Pharmaceutical  Conference,  and  its 
objects  shall  be  the  following : — 

1.  To  hold  an  annual  Conference  of  those  engaged  in  the  practice,  or  interested  in  the 

advancement,  of  Pharmacy,  with  the  view  of  promoting  their  friendly  reunion,  and 
increasing  their  facilities  for  the  cultivation  of  Pharmaceutical  Science. 

2.  To  determine  what  questions  in  Pharmaceutical  Science  require  investigation,  and, 

when  practicable,  to  allot  them  to  individuals  or  committees  to  report  thereon. 

3.  To  maintain  uncompromisingly  the  principle  of  Purity  in  Medicine. 

4.  To  form  a  bond  of  union  amongst  the  various  associations  established  for  the  advance- 

ment of  Pharmacy,  by  receiving  from  them  delegates  to  the  annual  Conference. 
Art.  II.  —Membership  in  the  Conference  shall  not  be  considered  as  conferring  any  guarantee 
of  professional  competency. 

RULES.      ' 

1.  Any  person  desiring  to  become  a  member  of  the  Conference,  shall  be  nominated  in 
writing  by  a  member,  and  be  balloted  for  at  a  general  meeting  of  the  members,  two-thirds 
of  the  votes  given  being  needful  for  his  election.  If  the  application  be  made  during  the 
recess,  the  Executive  Committee  may  elect  the  candidate  by  a  unanimous  vote. 

2.  The  subscription  shall  be  5s.  annually,  which  shall  be  due  in  advance,  upon  July  1.* 

3.  Any  member  whose  subscription  shall  be  more  than  two  years  in  arrear,  after  written 
application,  shall  be  liable  to  be  removed  from  the  list  by  the  Executive  Committee.  Members 
may  be  expelled  for  improper  conduct  by  a  majority  of  three-fourths  of  those  voting  at  a 
general  meeting,  providing  that  fourteen  days'  notice  of  such  intention  of  expulsion  has 
been  sent  by  the  Secretaries  to  each  member  of  the  Conference. 

4.  Every  association  established  for  the  advancement  of  Pharmacy  shall,  during  its 
recognition  by  the  Conference,  be  entitled  to  send  delegates  to  the  annual  meeting. 

5.  The  Officers  of  the  Conference  shall  be  a  President,  four  Vice-presidents  by  election, 
the  past  Presidents  (who  shall  be  Vice-presidents) ,  a  Treasurer,  two  General  Secretaries,  one 
Local  Secretary,  and  nine  other  members,  who  shall  collectively  constitute  the  Executive 
Committee.  Three  members  of  the  Executive  Committee  to  retire  annually  by  ballot,  the 
remainder  being  eligible  for  re-election.  They  shall  be  elected  at  each  annual  meeting,  by 
ballot  of  those  present. 

6.  At  each  Conference,  it  shall  be  determined  at  what  place  and  time  to  hold  that  of  the 
next  year. 

7.  Two  members  shall  be  elected  by  the  Conference  to  audit  the  Treasurer's  accounts, 
such  audited  accounts  to  be  presented  annually. 

8.  The  Executive  Committee  shall  present  a  report  of  proceedings  annually. 

9.  These  Rules  shall  not  be  altered  except  at  an  annual  meeting  of  the  members. 

10.  Reports  on  subjects  entrusted  to  individuals  or  committees  for  investigation  shall  be 
presented  to  a  future  meeting  of  the  Conference,  whose  property  they  shall  become.  All 
reports  shall  be  presented  to  the  Executive  Committee  at  least  fourteen  days  before  the 
annual  meeting. 

•»•  Authors  are  speeidUy  r6que$ted  to  $end  the  titles  of  their  Papers  to  either  of  the  General 
Secretaries  two  or  three  weeks  before  the  Annual  Meeting.  The  suhjects  will  then  he  extensively 
advertised,  and  thusfxM  interest  will  he  secured. 

•  Members  will  please  also  to  transmit  6d.  for  postage  of  Year-Book— Total,  58.  6d. 


FORM  OF  NOMINATION. 
I  Nominate 

(Address) „ 

as  a  Member  of  the  British  Pharmaceutical  Conference, 

Member, 

Date „ ._ 

The  nomination  mn«t  be  legibly  written,  and  forwarded  to  one  of  the  Honorary  GenertU 
Seoretariet.  Prof.  Attvibld.  17,  Bloomsbury  S(|uaro,  W.O.,  or  Mr.  F.  Badiv  BuroRa,  1, 
Market  Place,  Manoheetar,  .either  of  whom,  or  any  other  oflEloer  or  member,  wlU  duly  aign  the 

Popile  and  Aasiatanta,  aa  well  as  Principals,  are  invited  to  become  members. 
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HONORARY    MEMBERS. 

Professor  P.  Wendover  Bedford,  College  of  Pharmacy,  New  York  City, 

U.S.A.,   Corresponding   Secretary  of   the  American    Pharmaceutical 

Association,  278,  Greenwich  Street,  New  York. 
Senhor  Joaquim  Correa  de  Mello,  Campinas,  Brazil. 
M.  Augustin  Ambroise  Delondre,  Membre  de  la  Societe  Botanique  de 

France,  de  la  Societe  d'Acclimatation,  Chevalier  de  I'Ordre  Imperiale 

de  la  Rose  (Bresil),  etc.,  Kue  St.  Pierre,  3,  Sevres. 
Mr.   Albert   E.  Ebert,  Corner  of  State  and  Twelfth  Streets,  Chicago, 

Illinois,  U.S.A. 
Dr.    John   Baker   Edwards,  Ph.D.,    F.C.S.,    Ex- Vice-President  of   the 

British  Pharmaceutical  Conference,  Box  398 J,  Post  Office,  Montreal, 

Dominion  of  Canada. 
Dr.  Friedrich  August  Fliickiger,  Staatsapotheke,  Bern,  Switzerland. 
Professor  J.  M.  Maisch,  1607,  Ridge  Avenue,  Philadelphia. 
Mr.  Carlos  Murray,  Buenos  Ayres. 

Professor  Edward  Parrish,  College  of  Pharmacy,  Philadelphia,  U.S.A. 
Professor  William  Proctor,  jun..  College  of   Pharmacy,  Philadelphia, 

U.S.A. 
Dr.   J.  Leon   Soubeiran,  Prof.  Agrege  Ecole  de  Pharmacie,  Secretaire 

de  la   Societe   d'Acclimatation,  Officier  de  I'Ordre  Imperiale    de  la 

Rose  (Bresil),  Knight  of  the  Royal  Order  of  Charles   the   Third  of 

Spain,  Hotel  Lauragais,  Rue  de  Lille,  19,  Paris. 
Dr.  J.  E.  de  Vrij,  the  Hague. 


MEMBERS   RESIDING  ABROAD. 

Baker,  Mr.  G.  S.,  Geneva. 

Butten,  Mr.  J.,  Rangoon  Medical  Hall,  British  Burmah  (Letters,   etc., 

to  Mrs.  Butten,  Whitehall,  Royston,  Herts). 
Green,  Mr.  G.  E.,  11,  Malop  Street,  Geelong,  Australia. 
Groves,  Mr.  H.,  15,  Yia  Borgognissanti,  Florence  (Letters,  etc.,  to  Mr, 

T.  B.  Groves,  Weymouth). 
Jenkins,  T.  E.,  M.D.,  corner   Third   and   Walnut   Streets,   Louisville, 

Kentucky,  U.S.A. 
Kemp,  Mr.  D.  S.,  5,  Elphinstone  Circle,  Bombay  (Letters,  etc.,  to  Mr. 

W.  D.  Davies,  106,  Leadenhall  Street,  E.C.). 
Mercer,  Mr.  N.,  Notre  Dame  Street,  Montreal. 
Mills,  Mr,  W.,  Sydney,  N.S.W.  (Letters,  etc.,  to  Mr.  G.  Harvie,  Princes 

Street,  Helensburgh), 
Pond,  Mr.  J.  A.,  63,  Queen  Street,  Auckland,  New  Zealand  (Letters,  etc., 

to  Mr.  Pond,  New  Park  Road,  Brixton  Hill,  S.W.). 
Pugh,   Mr.  G.  (Messrs.    Treacher  &  Co.,  Bombay),  Letters  etc.,  38a, 

King  Wilham  Street,  E.C. 
Romano,  Mr.  F.,  Palotas,  Rio  Grande  de  Sul,  Brazil  (Letters,  etc.,  to 

57,  Marchmount  Street,  W.C). 
Sequiera,  Mr.   E.  C,    Rio    Grande  de    Sul,   Brazil  (Letters,    etc.,   to 

Messrs.  I.  J.  &  G.  Cooper,  Church  Street,  Manchester). 
Yerge,  Prof.  C,  M.D.,  Leval  University,  Quebec. 
Watkins,  Mr.  R.,  Timarn,  Canterbury,  New  Zealand  (Letters,   etc.,  to 

Mr.  J.  Wade,  194,  Warwick  Street,  Pimlico,  S.W. 
Woodward,  C.  M.,  M.D.,  120,  William  Street,  Waterloo,  Seneca  County, 

New  York,  U.S.A. 

%*  The  Secretaries  will  be  glad  to  receive  notice  of  any  inaccuracies 
in  the  lists  of  members. 

Number  of  Members,  1900. 
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Allanson,  Mr.  C,  Montpelier  Parade,  Low  Harrowgate. 

Allchin,  Mr.  A.,  Richmond  Road,  Barnsbury,  N. 
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Booth,  Mr.  J.,  Blackburn. 

Booth,  Mr.  J.,  Ehnsfields,  Rochdale. 

Booth,  Mr.  J.,  Heckmondwike. 

Borland,  Mr.  J.,  7,  King  Street,  Kilmarnock. 

Bosley,  Mr.  J.  L.,  280,  Fulham  Road,  S.W. 

Bostock,  Mr.  W.,  Ashton-under-Lyne. 

Botham,  Mr.  G.,  Levenshulme. 

Botham,  Mr,  J.  B,,  1,  Great  Clowes  Street,  Manchester. 

Bottle,  Mr.  A.,  Townwall  Street,  Dover. 

Boucher,  Mr.  J.,  Union  Street,  Bristol. 

Bourdas,  Mr.  I.,  7,  Pont  Street,  S.W. 

Bourdas,  Mr.  L,  jun,,48,  Belgrave  Road,  S.W. 

Bourdas,  Mr.  J.,  7,  Pont  Street,  S.W. 

Bourne,  Mr.  C,  Union  Street,  Bristol. 

Bowden,  Mr.  W.,  76,  Liverpool  Road,  Patricroft,  Lancashire. 

Bowen,  Mr.  W.  (address  unknown). 

Bowling,  Mr.  J.,  217,  Edgware  Road,  W. 

Bowman,  Mr.  H.,  Chemical  Works,  Washington,  near  Newcastle-on-Tyne. 

Boyce,  Mr.  G.,  Chertsey. 

Boyce,  Mr.  J.  P.,  Peascod  Street,  Windsor, 

Braby,  F.,  F.C.S.,  F.G.S.,  M.R.I.,  Mount  Henley,  Sydenham  Hill,  S.E, 

Bracher,  Mr.  E.,  Mere,  Wiltshire. 

Bradley,  Mr.  T.  D.,  33,  Bond  Street,  Brighton, 

Brady,  Mr,  A,,  29,  Mosley  Street,  Newcastle-on-Tyne, 

Brady,  H,  B.,  F.L.S.,  F.C.S. ,  29,  Mosley  Street,  Newcastle-on-Tyne. 

Braithwaite,  Mr.  J.  C,  54,  Kentish  Town  Road,  N.W. 

Bray,  Mr.  C,  63,  Culford  Road,  Downham  Road,  De  Beauvoir  Town,  N. 

Bray,  J.,  F.C.S.,  71,  High  Street,  Mile  Town,  Sheerness. 

Bray,  Mr,  R.,  23,  Pembroke  Street,  Devonport. 

Brayshay,  Mr.  T.,  38,  High  Street,  Stockton-on-Tees. 

Brayshay,  Mr.  W.  B.,  38,  High  Street,  Stockton-on-Tees. 

Brearley,  Mr.  W.  A.,  Prospect  Hill,  Douglas,  Isle  of  Man. 

Breeze,  Mr.,  Devonport. 

Bremridge,  Mr.  E.,  17,  Bloomsbury  Square,  W.C. 

Breton,  Mr.  H.  W.,  10,  Pall  Mall,  S.W. 

Brevitt,  Mr.  W.  Y.,  Darlington  Street,  Wolverhampton, 

Brew,  Mr.  T.  A.,  71,  East  Street,  Brighton. 

Bright,  Mr.  R.,  29,  Broad  Bridge  Street,  Peterboro. 
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Srightmore,  Mr.  W.,  237,  Maida  Vale,  Kilburn,  N.W. 

Brocket,  Mr.  E.  H.,  41,  Northumberland  Street,  Newcastle-on-Tyne. 

Brodie,  Mr.  E.,  82,  Crown  Street,  Glasgow. 

Brooke,  Mr.  C,  5a,  Walcot  Street,  Bath. 

Brooke,  Mr.  W.,  Silver  Street,  Halifax. 

Brookes,  Mr.  F.  J.  (Mr.  T.  J.  Cutting),  Selby* 

Broom,  Mr.  W.,  2,  Queen  Street,  Exeten 

Brough,  J.  C,  F.C.S.,  London  Institution,  Finsbury  Circus,  B.C. 

Brown,  Mr.  A.  J.,  2,  Trafalgar  Terrace,  Greenwich,  S.E. 

Brown,  Mr.  D.,  17,  South  Norton  Place,  Edinburgh. 

Brown,  Mr.  D.  E.,  1,  St.  John  Street,  Edinburgh. 

Brown,  Mr.  E.,  66,  Woodhouse  Lane,  Leeds. 

Brown,  Mr.  E.  W.,  8,  The  Strand,  Torquay. 

Brown,  Mr.  G.,  Sandown,  Isle  of  Wight. 

Brown,  Mr.  J.,  Ampthill. 

Brown,  Mr.  J.,  187,  Mill  Street,  Great  AnCoats,  Manchester. 

Brown,  Mr.  J..  Market  Square,  Hanley,  Stoke-on-Trent. 

Brown,  Mr.  J.  F.,  37,  Town  Hall  Street,  Dover. 

Brown,  Mr.  E.  S.,  Hanover  Street,  Edinburgh. 

Brown,  Mr.  T.,  110,  Irongate,  Glasgow. 

Brown,  Mr.  W.  S-.,  113,  Market  Place,  Manchester* 

Brownen,  Mr.  G.,  56,  Manor  Street,  Clapham,  S.W. 

Brownlow,  Mr.  A.,  143,  New  Bond  Street,  W. 

Buck,  Mr.  J.  M.,  179,  Bedford  Street  South,  Liverpool. 

Buck,  Mr.  E.  C,  l92,  Breck  Eoad,  Liverpool. 

Buckle,  Mr.  C.  F.,  77,  Gray's  Inn  Eoad,  W.C. 

Buckley,  Mr.  E.,  Todmorden. 

Buchanan,  Mr.  D.,  4,  West  Blackwall  Street,  Greenock. 

Buchanan,  Mr.  G.,  139,  Princes  Street,  Edinburgh. 

Buchanan,  Dr.  J.  D.,  22,  Royal  Crescent,  Glasgow* 

Bull,  Mr.  B.,  High  Street,  Royston,  Herts. 

Bullen,  Mr.  T.,  13,  Hereford  Road>  Bayswater,  W. 

Bulnier,  Mr.  T.,  4,  Low-Ousegate,  York. 

Burch,  Mr.  W.,  High  Street,  West  Bromwich. 

Burden,  Mr.  E.  M.,  38,  Duke  Street,  Grosvenor  Bqnate>  W. 

Burdon,  Mr.  J.,  Durham. 

Burdwood,  Mr.  J.,  30,  Frankfort  Street,  Plymouthk 

Burgess,  Mr.  E.,  Winsford,  Cheshire. 

Burkinshaw,  Mr.  W.  T.,  Belper>  Derbyshire* 

Burn,  Mr.  J.,  Church  Lane,  Hull. 

Bum,  Mr.  T.,  138,  Coronation  Street,  Sunderland* 

Bums,  Mr.  D.  H.,  High  Street,  Arbroath. 

Borrell,  Mr.  G.,  Bank  Buildings,  High  Street,  Montrose* 

Burt,  Mr.  J.,  61,  Montague  Street,  Worthing* 

Barton,  Mr.  J.,  397,  Cambridge  Road,  E. 

Bush,  Mr.  T.,  Paulton,  near  Bristol. 

Bushby,  Mr.  T.,  41,  Stockport  Road,  Manchester. 

Batcher,  Mr.  T.,  418,  High  Street,  Cheltenham* 

Btttland,  Mr.  C,  153,  St.  Sidwell  Street,  Exeter. 

Batler,  Mr.  J.,  jun.,  Great  Bridge,  Tipton. 

Boiler,  Mr.  J.  G.  (Messrs.  Caley  &  Co.),  2,  London  Street,  Norwich* 

Bozzard,  Mr.  T.  H.,  17,  Market  Place,  Leicester. 

ByleS)  Mr.,  J.  H.,  jonr.,  811,  Hackney  Road,  £* 


Caley,  Mr.  A.  J.,  2,  London  Street,  Norwich. 
Callaway,  Mr.  L.,  Ipswich. 

CaWert,  Dr.  F.  0.,  F.R.8.,  Royal  Institution,  Manchester. 
Calvert,  Mr.  R.,  Market  Cross,  Stokesley,  Yorks, 
Cameron )  Mr.  W.,  Kelsoi 
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Canning,  Mr.  W.,  14,  Bath  Street,  Newgate  Street,  E.G. 
Cardwell,  Mr.  E.,  Market  Street,  Lancaster. 
Carlton,  Mr.  E.  P.,  8,  High  Street,  Horucastle. 
Carpenter,  Mr.  J.  T.,  Teignmouth. 
Carr,  Mr.  J.,  Market  Place,  Wakefield. 
Carr,  Mr.  W.,  Upper  George  Street,  Leicester. 
Carran,  Mr.  T.,  Peel,  Isle  of  Man. 

Carruthers,  Mr.  E.  B.,  1,  Egerton  Crescent,  Withington,  Manchester. 
Carson,  Mr.  K.,  1,  Market  Place,  Manchester. 
Carteighe,  M.,  F.C.S.,  172,  New  Bond  Street,  W. 
Carter,  Mr.  F.  G.  (address  unknown). 
Carter,  Mr.  F.  P.,  20,  Charterhouse  Square,  W.C. 
Carter,  Mr.  W.,  Cheetham  Hill,  Manchester. 
Cartwright,  Mr.  W.,  Ironmarket,  Newcastle-under-Lyme. 
Cassels,  Mr.  J.,  Blooragate,  Lanark,  N.B. 
Casterton,  Mr.  J. ,  Market  Rasen. 
Caswell,  Mr.  E.,  37,  Regent  Street,  Leamington. 
Caunt,  Mr.  W.  F.,  Buckley,  Mold. 
Cawdell,  Mr.  G.,  12,  London  Street,  Hyde  Park,  W. 
Challinor,  Mr.  S.  M.,  35,  Deansgate,  Bolton. 
Chaplin,  Mr.  J.  R.,  124,  High  Street,  Colchester. 
Chapman,  Mr.  S.  S.,  Broadway,  Victoria  Park,  E. 
Chapman,  Mr.  T.,  87,  Hendon  Road,  Sunderland, 
Charity,  Mr.  W.,  7,  Fen  Court,  Fenchurch  Street,  E.C. 
Chessall,  Mr.  R.,  Sidmouth. 
Cheverton,  Mr.  G.,  Tunbridge  Wells. 

Chick,  Mr.  W.,  5,  Gloucester  Terrace,  South  Norwood,  S.E. 
Chifney,  W.,  F.C.S.,  High  Street,  Mildenhall,  Suffolk. 
Childs,  Mr.  W.,  Selhurst  Road,  South  Norwood,  S.E. 
Chrispin,  W.,  F.C.S.,  39,  King's  Street,  Huddersfield. 
Christopher,  Mr.  W.,  Crickhowell. 

Church,  Prof.  A.  H.,  M.A.,  F.C.S.,  Royal  Agricultural  College,  Ciren- 
cester, 
Church,  Mr.  H.  J.,  Cambridge. 
Clapham,  Mr.  J.,  40,  Wade  Lane,  Leeds. 

Clapham,  Mr.  J.  W.,  junr..  Oak  House,  Woodhouse  Ridge,  Leeds. 
Clapp,  Mr.  E.  F.,  35,  Church  Street,  Stoke  Newington,  N. 
Clarabut,  Mr.  J.  B.,  171,  Lower  Street,  Deal. 
Clark,  Mr.  A.  H.,  217,  Edgware  Road,  W. 
Clark,  Mr.  E.,  Market  Street,  Lancaster. 

Clark,  Mr.  J.  A.,  11,  Dnncan  Place,  London  Fields,  Hackney,  E. 
Clark,  Mr.  J.,  56,  Hanover  Street,  Liverpool. 
Clark,  Mr.  J.  W.,  Belvoir  Street,  Leicester. 
Clarke,  Mr.  A.,  45,  Blanket  Row,  Hull. 
Clarke,  Mr.  G.  B.,  Park  Street,  Wobum. 
Clarke,  Mr.  R.  F.,  11,  Strand,  Torquay. 
Clarke,  Mr.  T.  M.,  Richmond,  Surrey. 
Clarke,  Mr.  T.,  19,  Market  Place,  Stockport. 
Clarke,  Mr.  W.  R.,  3,  Sheep  Street,  Northampton. 
Claypole,  Mr.  A.  H.,  York  Town,  Farnborough  Station,  Surrey. 
Clayton,  Mr.  F.  C,  (Messrs.  J.  &  E.  Sturge),  Birmingham. 
Clayton,  Mr.  W.,  41,  Wicker,  Sheffield. 
Cleave,  Mr.  W.,  Chudleigh. 
Clift,  Mr.  E.,  Lee  Bridge,  Lewisham,  S.E. 
Clisby,  Mr.  S.,  High  Street,  Sandback. 
Clough,  Mr.  J.,Northwick. 
Clowes,  Mr.  W.  C,  Attleborough. 

Coates,  Mr.  J.,  53,  Clayton  Street  East,  Newcastle-on-Tyne 
Cocher,  Mr.  J.,  3,  St  James  Street,  Kings  Lynn. 
Cdckcroft,  Mr.  A.,  Richmond,  Yorkshire. 
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Cocking,  Mr.  G.,  Ludlow. 
Cockniss,  Mr.,  Teignmouth. 
Cocks,  Mr.  J.  W.,  Lower  Union  Street,  Torquay. 
Cockton,  Mr.  J.,  High  Street,  Maryport. 
Codd,  Dr.  F.,  Devonport. 

Cohen,  Mr.  B.  D.,  56,  Hanover  Street,  Liverpool. 
Cohen,  Mr.  N.  S.,  56,  Hanover  Street,  Liverpool. 
Colbeck,  Mr.,  Tickhill,  Yorks. 
Colby,  Mr.  J.,  senr.,  101,  Western  Road,  Brighton. 
Colchester,  Mr.  W.  M.,  junr.,  2,  Crown  Street,  Hoxton  Square,  N. 
Colclough,  Mr.  W.,  38a,  King  William  Street,  London  Bridge,  E.C. 
Cole,  Mr.  F.,  4,  High  Street,  Stoke  Newington,  N. 
Cole,  Mr.  W.  T.,  16,  St.  Mary  Street,  Weymouth. 
Coleman,  Mr.  A.,  13,  St.  Mary-at-Hill,  E.C. 
Coles,  Mr.  F.,  South  Kensington  Museum,  W. 
Coley,  Mr.  S.,  57,  High  Street,  Stroud. 
Collett,  Mr.  C.  B.,  15,  South  Street,  Exeter. 
Collins,  J.,  F.B.S.Edin.,  17,  Bloomsbury  Square,  W.C. 
Collins,  Mr.  H.  G.  (Mr.  Russell's),  High  Street,  Windsor. 
Collins,  Mr.  J.  R.,  81,  Chalk-farm  Road,  N.W. 
Colton,  Mr.  T.,  Grimsby,  Lincolnshire. 
Colton,  Mr.  T.,  Ousegate,  Selby,  Yorkshire. 
Commans,  Mr.  R.  D.,  George  Street,  Bath. 
Constance,  Mr.  E.,  37,  Leadenhall  Street,  E.C. 
Cook,  Mr.  E.  A.,  Viewville  House,  Granton  Road,  Edinburgh. 
Cooke,  Mr.  J.,  Besborough,  Cork. 
Cooke,  Mr.  W.,  27,  St.  Giles,  Norwich. 
Cooper,  Mr.  A.,  87,  Abingdpn  Road,  Kensington,  W. 
Cooper,  Mr.  G.,  101,  Fore  Street,  Exeter. 
Cooper,  Mr.  J.  N.,  Mall,  Clifton,  near  Bristol. 
Cooper,  Mr.  S.  H.,  West  Hartlepool. 
Cooper,  Mr.  T.,  Leicester. 
Cooper,  Mr.  T.,  30,  Walmgate,  York. 
Cooper,  Mr.  W.  W.,  2,  Amherst  Road,  N. 
Cord  win,  Mr.  W.,  Cinderford,  Gloucestershire. 
Corfield,  Mr.  C,  Church  Street,  St.  Day,  Cornwall. 
Corfield,  Mr.  T.  J.  T.,  Church  Street,  St.  Day,  Cornwall. 
Cornelius,  Mr.  R.  B,,  11,  Regent  Place,  Teignmouth. 
Cornell,  Mr.  W.,  Ipswich. 
Cornish,  Mr.  W.,  174,  Western  Road,  Brighton. 
Cossey,  Mr.  J.,  St.  John's  Norwich. 
Cotton,  Mr.  J.,  Clmrch  Street,  St.  Helen's,  Lanes. 
Cottrill,  Mr.  G.  J.,  Shepton  Mallet. 
Cottrill,  Mr.  J.  W.,  143,  New  Bond  Street,  W. 
Cottrill,  Mr.  W.  H.,  Snargate  Street,  Dover. 
Coulter,  Mr.  G.,  Sedbergh,  near  Kendal. 
Coupe,  Mr.  W.,  Post  Office,  Slioeburynesa. 
Coupland,  Mr.  J.,  High  Harrogate. 
Cowan,  Prof.,  159,  Bath  Street,  Glaspfow. 
Cox,  Mr.  H.,  44,  Strutton  Ground,  Westminster,  8.W. 
•  Coxon,  Mr.  R.  J.  (Mr.  Robinson's),  Chester-le- Street. 
Cracknell,  Mr.  C,  107,  Edgware  Road,  W. 
Cragg,  Mr.  J.,  46,  Boar  Lane,  Leeds. 
Craig,  Mr.  C,  82,  Anne  Street,  Sunderland. 
Crarar,  Mr.  J.,  7,  High  Street,  Blairgowrie. 
Craven,  Mr.  F.,  Batley  Carr,  Dewsbury. 
Crawshaw,  Mr.  E.,  80,  Manchester  Road,  Burnley. 
Cripps,  Mr.  .J.,  166,  King  Street,  Hammersmith,  W. 
Crisp,  Mr.  F.  A.,  17,  The  Pavement,  Olapham,  S.W. 
Cromwell,  Mr.  0.,  Wandiworth  Bead,  S.W. 
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Crook,  Mr.  E.,  Peascod  Street,  Windsor. 

Croskell,  Mr.  C,,  23,  Parliament  Street,  York, 

Cross,  Mr.  R.,  15,  Drake  Street,  Rochdale. 

Crow,  Mr.  E.  L.,  Lee  Bridge,  Lewisiiain,  S.E, 

Croydeu,  Mr.  C,  45,  Wigmore  Street,  W. 

Crozier,  Mr.  W.,  5,  Grainger  Street,  Newcastle-on-Tyne, 

Cruse,  Mr.  J.  C,  27,  Canonbury  Place,  Islington,  N» 

Cryer,  Mr.  H.,  2,  Westbourne  Grove,  W. 

Cubitt,  Mr.  C,  Market  Place,  Norwich. 

Cubley,  Mr.  G.  A.,  4,  High  Street,  Sheffield. 

Cuff,  Mr.  R.  C,  25,  College  Green,  Bristol. 

Cunliffe,  Mr.  J.,  Blackburn  Street,  Bolton. 

Cunliffe,  Mr.  N.,  41,  Crook  Street^  Bolton. 

Cupiss,  Mr.  F.,  Diss. 

Currie,  Mr.  J.,  70,  Eglinton  Street,  Glasgow. 

Currie,  Mr.  J.,  331,  Sauchiehall  Street,  Glasgow. 

Curtis,  Mr.  H.,  Lewes. 

Curtis,  Mr.  R>,  86,  New  Bond  Street,  W. 

Curtis,  Mr.  T.,  35,  Haymarket,  S.W. 

Curtis,  Mr.  T.  W.,  Holbeach,  Lincolnshire. 

Curtis,  Mr.  W.,  Barnstaple. 

Cutcliffe,  Mr.  G.  F.,  Duke  Street,  Dartmouth. 

Cutting,  Mr.  J,,  Leamington. 

Cutting,  Mr.  T.  J.,  Selby. 


Dadley,  Mr.  E^,  Carter  Gate,  Nottingham. 

Daggers,  Mr.  F.,  147,  Church  Street,  Preston. 

Dalgarno,  Mr,  P.,  Be  vols  Hill,  Southampton. 

Daniel,  Mr.  J.,  38,  Rickergate,  Carlisle. 

Daniel,  Mr.  S.,  30,  Market  Place,  Reading. 

Daniel,  Mr.  W.  L.,  64,  High  Street,  Merthyr. 

Darby,  Mr.  S.,  140,  Leadenhall  Street,  E.G. 

Darling,  Mr.  W.  H.,  126,  Oxford  Street,  Manchester. 

D'Aubney,  Mr.  T.,  82,  Shepherdess  Walk,  Hoxton,  N. 

Davenport,  Mr.  J.  T.,  33,  Gt.  Russell  Street,  W.C. 

Davidson,  Mr.  J.,  5,  High  Street,  Berwick-on-Tweed. 

Davies,  Mr.  J.  R.,  Market  Hill,  Thame,  Oxon. 

Davies,  Mr.  J.  M.,  56,  Vine  Street,  Liverpool. 

Davies,  E*,  F.C.S.,  Royal  Institution,  Liverpool. 

Davies,  Mr.  J.  H.,  Terrace  Road,  Aberystwith. 

Davis,  Mr.  D.  F.,  Leominster. 

Davis,  Mr.  H.,  19,  Warwick  Street,  Leamington. 

Davis,  Mr.  R.  H.,  High  Harrogate. 

Davison,  Mr.  A.,  205,  St.  John  Street  Road,  E.C. 

Davison^  Mr.  T.,  90,  St.  Vincent  Street,  Glasgow. 

Davy,  Mr.  H.,  High  Street,  Rotherham. 

Dawson,  Mr.  0.  R.,  Belle  Vue  Road,  Southampton. 

Dawson,  Mr.  W.,  High  Street,  Slough. 

Day,  Mr.  J.,  116,  Briggate,  Leeds. 

Day,  Mr.  T.  S.,  Beckenham>  Kent. 

Daykin,  Mr.  K.,  Ripley,  Derbyshire. 

Dean,  Mr.  S.,  320,  Roman  Road,  Bow,  E. 

Deane,  H.,  F.L.S.,  Clapham  Common,  S.W. 

Deane>  Mr.  James,  Clapham  Common,  S.W. 

Deans,  Mr.  J.  K.,  Galashiels. 

Dearden,  Mr.  W.,  Blackburn  Street,  Bolton. 

Deck,  Mr.  A.,  9,  King's  Parade,  Cambridge. 

Deering,  Mr.  A.,  6,  Bond  Street,  Vauxhall  Cross,  S.W. 

Delf,  Mr.  F>  T.,  14,  Hardman  Street,  Liverpool. 
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Dennis,  Mr.  J.  L.,  Alfreton  Eoad,  Nottingham. 

Dennison,  Mr.  M.,  222,  High  Street,  Dudley. 

De  Putron,  Mr.  E.  V.  F.,  143,  New  Bond  Street,  London,  W. 

Dewson,  Mr.  S.,  Birmingham. 

Diaper,  Mr.  A.,  4,  Gloucester  Eoad,  South  Kensington,  W. 

Dickie,  Mr.  J.,  Struan  Terrace,  Crosskill,  Glasgow. 

Dickins,  Mr.  B.,  221,  West  Derby  Boad,  Liverpool. 

Dickinson,  Mr.  J.,  Birkenhead. 

Dingle,  Mr.  E.,  Bideford,  Devon. 

Diver,  Mr.  B.,  Isleham,  Cambridgeshire. 

Dixon,  Mr.  H.,  73,  Union  Street,  Ryde,  Isle  of  Wight. 

Dobb,  Mr.  J.  T.,  West  Bar,  Sheffield. 

Dodds,  Mr.  N.,  Coldstream,  N.B. 

Dodwell,  Mr.  J.,  11,  Aldersgate  Street,  London,  E.C. 

Doig,  Mr.  W.,  1,  Castle  Street,  Dundee. 

Dove,  Mr.  J.,  Sherbum,  near  South  Milford,  Yorkshire. 

Dowling,  Mr.  R.,  24,  King  Street,  Reading. 

Downes,  Mr.  F.  D.,  9,  Celbridge  Place,  Westbourne  Park,  W. 

Downward,  Mr.  J.,  Market  Street,  Ulverston. 

Dowsett,  Mr.  A.,  16,  North  Street,  Brighton. 

Draper,  H.  N.,  F.C.S.,  23,  Mary  Street,  Dublin. 

Dresser,  Mr.  R.,  13,  Pavement,  York. 

Drew,  Mr.  S.,  301,  Park  Road,  Liverpool. 

Driver,  Mr.  T.,  Woolton,  Liverpool. 

Druce,  Mr.  G.  C,  6,  The  Drapery,  Northampton. 

Drury,  Mr.  G.  S.,  158,  Parrock  Street,  Gravesend. 

Duck,  Mr.  W.  B.  (Mr,  Reed's),  Brandsburton,  Beverley. 

Dudden,  Mr.  R,  M.,  Midsomer  Norton,  Bath. 

Dulley,  Mr.  J. ,  Worcester  Street,  Wolverhampton. 

Dun,  Mr.  R.  J.,  288,  Argyle  Street,  Glasgow. 

Dunn,  Mr.  E.,  83,  High  Street,  Dudley,  Staffordshire. 

Dunn,  Mr.  H.,  39,  Otley  Road,  Shipley,  Leeds. 

Dunn,  Mr.  J.,  Selkirk. 

Dunmore,  Mr.  G.  H.,  81,  Maiden  Road,  N.W. 

Dunmore,  Mr.  J.,  Small  Heath,  Birmingham. 

Durrant,  Mr.  G.  R.,  Old  Cross,  Hertford. 

Dutton,  Mr.  C,  25,  Milsom  Street,  Bath. 

Dutton,  Mr.  F.,  Market  Place,  Bolton. 

Dutton,  Mr.  J.,  Rock  Ferry,  Birkenhead. 

Dyer,  Mr.  A.  J.,  3,  Acre  Lane,  West  Brixton,  S.W. 

Dyer,  Mr.  W.,  Corn  Market,  Halifax. 

Dymond,  Mr.  G.,  Bull  Street,  Birmingham. 

Dyson,  Mr.  W.  B.,  4,  Gloucester  Road,  South  Kensington,  W. 

Earee,  Mr.  T.,  High  Street,  Staines. 

Earland,  Mr.  W.,  Bexley,  S.E. 

Earle,  Mr.  F.,  22,  Market  Place,  Hull. 

Eastman,  Mr.  J.  E.,  High  Road,  Tottenham,  N. 

Ebdell,  Mr.  T.,  Vicar  Lane,  Leeds. 

Edisbury,  Mr.  J.  F.,  Wrexham. 

Edwards,  Mr.  E.,  4,  Portland  Place  North,  Lower  Olapham,  E. 

Edwards,  Mr.  J.,  Lewes  Road,  Brighton. 

Ekin,  C,  F.C.8.,  7,  Argyle  Street,  Bath. 

EllinoT,  Mr.  G.,  41,  Wicker,  Sheffield. 

Elliot,  Mr.  S.,  janr.,  Trafalgar  House,  Plymoutb. 

EUiott,  Mr.  R.,  209,  High  Street,  Gateshead. 

Ellison,  Mr.  J.  B.,  12,  Queen  Street,  Bamsley. 

EUwood,  Mr.  M.  J.,  Leominster. 

Else,  Mr.  W.,  62,  King's  Road,  Brighton. 

Emerson,  Mr.  0.,  West  Hartlepool. 

2  I 
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Evans,  Mr.  A.,  Fore  Street,  Exeter. 

Evans,  Mr.  B.,  Victoria  Street,  Derby. 

Evans,  Mr.  D.  0.  (Mr.  B.  Hoddy's),  High  Street,  Halstead. 

Evans,  Mr.  E.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  E.,  junr.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  E.  JP.,  Cleobury  Mortimer. 

Evans,  H.  S.,  F.C.S.,  60,  Bartholomew  Close,  London,  E.G. 

Evans,  J.,  M.D.,  Dawson  Street,  Dublin. 

Evans,  Mr.  J.  H.,  Watergate  Flags,  Chester. 

Evans,  Mr.  J.  H.,  Market  Cross,  Lymm,  Cheshire. 

Evans,  Mr.  J.  J.,  51,  Fore  Street,  Taunton. 

Evans,  Mr.  J.  J.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  J.  E.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  W.,  Great  Homer  Street,  Liverpool. 

Exley,  Mr.  G.,  48,  Hunslet  Lane,  Leeds. 

Eyre,  Mr.  A.  B.,  Ipswich. 

Eyre,  Mr.  S.,  202,  Infirmary  Road,  Sheffield. 

Fairburn,  Mr.  J.,  Northallerton. 

Fairgrieve,  Mr.  T.,  Clerk  Street,  Edinburgh. 

Fairlie,  Mr.  J.  M.,  17,  St.  George's  Cross,  Glasgow. 

Farie,  Mr.  G.,  Bridge  of  Allan,  Stirlingshire. 

Farnsworth,  Mr.  T.,  Codnor. 

Farnworth,  Mr,  W.,  Blackburn. 

Farr,  Mr.  J.,  Crown  Street,  Halifax. 

Farrage,  Mr.  R, ,  Eothbury,  Northumberland. 

Farrer,  Mr.  C,  Aire  Street,  Castleford. 

Faulkner,  Mr.  J.  R.,  Ladgrove  Road,  W. 

Faull,  Mr.  E.,  Beeston. 

Fawcett,  Mr.  J.,  New  Ferry,  Birkenhead. 

Fawthorp,  Mr.  J.  (Messrs.  Hirst,  Brooke  &  Hirst),  Leeds. 

Ferguson,  Mr.  J.,  27,  Highfield  Street,  Pownall  Square,  Liverpool. 

Ferneley,  Mr.  C,  61,  Tything,  Worcester. 

Ferrero,  Mr.  A.  P.,  5,  Western  Hill,  Durham. 

Fever,  Mr.  W.,  High  Street,  Olney. 

Fewtrell,  W.  T.,  F.C.S.,  41,  Gower  Place,  Euston  Square,  W.C. 

Field,  Mr.  J.,  56,  Marine  Parade,  Brighton. 

Field,  J.  J.,  F.C.S.,  96,  Hemingford  Road,  Barnsbury,  N. 

Finch,  Mr.  J.,  150,  High  Street,  Cheltenham. 

Finlayson,  Mr.  T.,  Leith. 

Fisher,  Mr.  E.,  Ashton-under-Lyne. 

Fisher,  Mr.  J.  J.,  20,  Bank  Street,  Carlisle. 

Fisher,  Mr.  W.,  Horwich,  Bolton. 

Fitch,  Mr.  R.  0.,  9,  Romsey  Terrace,  Well  Street,  South  Hackney,  E. 

Fitch,  R.,  F.G.S.,  F.S.A.,  Norwich. 

Fitzhugh,  R.,  F.C.S.,  Nottingham. 

Fleeming,  Mr,  W.,  Wolverhampton. 

Fleming,  Mr.  J.,  27,  Howard  Street,  Glasgow. 

Fletcher,  Mr.  J.,  Montpellier  Avenue,  Cheltenham. 

Fletcher,  Mr.  T.,  Smallthorne,  Stoke-on-Trent. 

Flood,  Mr.,  102,  Blackman  Street,  S.E. 

Flower,  Mr.  E.,  5,  Denbigh  Street,  Bristol. 

Flower,  Mr.  J.  J.,  191,  Fulham  Road,  S.W. 

Flower,  Mr.  T.  S.,  Thames  Street,  Kingston-on-Thames,  S.W. 

Floyd,  Mr.  J,,  Soham. 

Floyd,  Mr.  T.,  Town  Hall,  Bury  St.  Edmunds. 

Flux,  Mr.  W.,  1,  East  India  Avenue,  E.G. 

Ford,  Mr.  J.,  High  Street,  Kirriemuir. 

Forster,  Mr.  R.  H, ,  Castle  Street,  Dover. 

Forsyth,  A.,  M.D.,  10,  Park  Terrace,  Greenwich,  S.E. 
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Forth,  Mr.  W.,  397,  High  Street,  Cheltenham. 

Foster,  Mr.  F.,  52,  King's  Eoad,  Brighton. 

Foster,  Mr.  J,,  Collumpton. 

Foster,  Mr.  J.  A.,  7,  Wheeler  Street,  Birmingham. 

Foulkes,  Mr.  W.  J.,  Birkenhead. 

Fowler,  Mr.  W.  R.,  3,  Rapis  Hill  Road,  South  Cliflf,  Scarborough. 

Fox,  Mr.  G.,  Dawgreen,  Dewsbury. 

Fox,  Mr.  W.,  109,  Bethnal  Green  Road,  E. 

Francis,  Mr.  G.  B.,  5,  Coleman  Street,  B.C. 

Francis,  Mr.  G.-  B.,  junr.,  5,  Coleman  Street,  E.C. 

Francis,  Mr.  G.,  1,  Belle  Vue  Place,  Great  Malvern. 

Francis,  Mr.  J.,  54,  High  Street,  Wrexham. 

Francis,  Mr.  W.  H.,  Diss. 

Frank,  Mr.  J.  M.,  Byker  Hill  House,  Newcastle-on-Tyne. 

Frankhn,  Mr.  A.,  West  Street,  Fareham. 

Fraser,  Mr.  A.,  50a,  Lord  Street,  Liverpool. 

Fraser,  Mr.  J.,  19,  Church  Street,  Inverness. 

Frazer,  Mr.  D.,  113,  Buchanan  Street,  Glasgow. 

Frazer,  Dr.,  W.,  Harcourt  Street,  Dublin. 

Freeman,  Mr.  R.,  70,  Kennington  Park  Road,  London,  S.E. 

Freeman,  Mr.  T.  W.,  Ledbury,  Herefordshire. 

Froom,  Mr.  W.  F.,  75,  Aldersgate  Street,  E.C. 

P>08t,  Mr.  G.,  7,  Corn  Market,  Derby. 

Fudge,  Mr.  C.  W.,  Shepton  Mallet. 

Furneaux.  Mr.  W.  H.,  52,  Treville  Street,  Plymouth. 

Fumiss,  Mr.  T.,  30,  Oxford  Street,  Liverpool. 


Gadd,  Mr.  H.,  High  Street,  Kingsland,  N.E. 

Gale,  S.,  F.C.S.,  338,  Oxford  Street,  W. 

Gardiner,  Mr.  J.,  London  Street,  Norwich. 

Gardner,  Mr.  J.,  167,  Mare  Street,  Hackney,  E. 

Gardner,  Mr.  J.,  58,  George  Street,  Edinburgh. 

Gardner,  Mr.  J   R.,  Royal  Naval  Hospital,  Plymouth. 

Gardner,  Mr.  J.  T.,  37,  St.  James  Street, .Brigliton. 

Gare,  Mr.  C.  H.,  Wolverhampton  Street,  Dudley. 

Garle,  Mr.  J.,  Bickley,  Kent. 

Garty,  F.  B.,  M.R.C.S.,  6,  Clyde  Terrace,  Stockwell,  S.W. 

Geddes,  Mr.  W.,  8,  Market  Place,  Oldham. 

Gee,  Mr.  G. ,  High  Street,  Saudback,  Cheshire. 

Gee,  Mr.  8.,  Blue  Pits,  near  Manchester. 

Geldard,  Mr.  J.,  St.  AusteU. 

George,  Mr.  D.,  128,  High  Street,  Merthyr. 

George,  Mr.  H.,  68,  Broad  Street,  Worcester. 

Gething,  Mr.  W.  B.,  75,  Fleet  Street,  E.C. 

Gibbons,  Mr.  G.,  2,  Fairlawn  Buildings,  Weston-fopcr-Marc^. 

Gibson,  Mr.  C,  Haydou  Bridge,  Carlisle. 

Gibson,  Mr.O.  P.,  16,  Wbitefriargate,  Hull. 

Gibson,  Mr.  J.,  15,  Sackvillc  Street,  Manchester. 

Gilbert,  Mr.  G  ,  Earl's  Shilton,  Hinckley. 

Gilbertson,  Mr.  H.,  72,  Ludgate  Hill,  London,  E.C. 

Giles,  Mr.  G.  J.,  Seven  Sisters  Road,  Holloway,  N. 

Giles,  Mr.  R.  W.,  Clifton,  near  Bristol. 

Gill,  Mr.  H.,  Boston  Spa,  Yorkshire. 

Gill,  Mr.  J.  W.,  67,  Broad  Street,  Pendleton,  Manrlio^ter. 

Gill,  Mr.  8.,  67,  Broad  Street,  Pendleton,  ManchoHtcr. 

Gill,  Mr.  W..  1,  West  Street,  Tavistock. 

Gilling,  Mr.  J.,  Saffron  Walden,  Essex. 

Gilmonr,  Mr.  W.,  11,  Elm  Row,  Edinburgh. 

Ginns,  Mr.  A.  B.,  Rotb^ell,  Northamptonshire. 
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Gittoes,  Mr.  S.  J.,  Park  Villa,  Wednesbury. 

Gladding,  Mr.  W.  B.,  75,  Brook  Street,  Ratcliff,  E. 

Glaisyer,  Mr.  T.,  11,  North  Street,  Brighton. 

Glanfield,  Mr.  G.,  90,  Lower  Union  Street,  Torquay, 

Glazier,  Mr.  W.  H.,  20,  Boundary  Road,  St.  John's  Wood,  N.W. 

Glossop,  Mr.  G.  E.,  9,  North  Street,  Bristol. 

Goddard,  Mr.  J.,  Leicester. 

Godfrey,  Mr.  F.,  Bank  Street,  Newton  Abbot. 

Godfrey,  Mr.  H.  E.,  45,  Curzon  Street,  Mayfair,  W. 

Gooch,  Mr.  W.  P.,  22,  Hamilton  Terrace  East,  Highbury,  N. 

Gooch,  Mr.  T.,  Leiston,  Suffolk. 

Good,  Mr.  T.,  47,  Minories,  E.G. 

Goodchild,  R.  S.,  Ph.D.,  Well  Street,  South  Hackney,  E. 

Goodwin,  Mr.  J.,  18,  Muntz  Street,  Small  Heath,  Birmingham. 

Goodwin,  Mr.  J.,  Lower  Clapton,  E. 

Gordelier,  Mr.  P.  W.G.,  Sittingbourne,  Kent. 

Gossop,  Mr.  G.  K.,  88,  Church  Street,  Great  Grimsby. 

Gostling,  Mr.  T.  P.,  Diss. 

Goucher,  J.,  F.L.S.,  43,  High  Street,  Shrewsbury. 

Gould,  F.,  F.L.S.,  Kingston-on-Thames. 

Gould,  Mr.  J. ,  Red  Lion  Square,  Newcastle-under-Lyme, 

Goulden,  Mr.  E.  B.,  Uckfield,  Sussex. 

Gowland,  G.  R.,  F.C.S.,  48,  High  Street,  Sheffield. 

Gowland,  W.,  F.C.S.,  48,  High  Street,  Sheffield. 

Grady,  Mr.  F.,  Villa  Street,  Hockley,  Birmingham. 

Grainger,  Mr.  E.  J.,  Upper  Clapton,  N.E, 

Grant,  Mr.  W.,  High  Street,  Blairgowrie. 

Gray,  Mr.  C,  Bilston,  Staffordshire. 

Greaves,  Mr.  A.,  Ironville. 

Greaves,  Mr.  E.,  Mexbro',  Rotherham. 

Greaves,  Mr.  J.,  Crewkerne,  Somerset. 

Greaves,  Mr.  W.  S.,  Ironville. 

Green,  Mr.  J.,  West  Bromwich. 

Green,  Mr.  W.,  Newton  Abbot. 

Greenall,  Mr.  A.,  303,  Breck  Road,  Liverpool. 

Greenish,  Mr.  T.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenish,  Mr.  T.  E.,  20,  New  Street,  Dorset  Square,  N.W. 

Greensmith,  Mr.  S, ,  Market  Place,  Rugeley. 

Greenwood,  Mr.  J. ,  22,  Market  Place,  Louth. 

Gregory,  Mr.  G.  H.,  15,  East  Street,  Taunton. 

Gregory,  Mr.  W.,  Rawmarsh,  Rotherham. 

Gregory,  Mr.  W.,  76,  St.  Thomas  Street,  Weymouth. 

Greig,  Mr.  W.,  Glassford  Street,  Glasgow. 

Grieves,  Mr.  A.  S.,  Spiceal  Street,  Birmingham. 

Griffin,  Mr.  G.  E.,  Deansgate,  Bolton. 

Griffin,  Mr.  T.,  101,  Western  Road,  Brighton. 

Griffith,  Mr.  R.,  High  Street,  Slough. 

Griffiths,  Mr.  H.  W.,  3a,  Victoria  Street,  Merthyr. 

Griffiths,  Mr.  T.,  Bideford,  Devon. 

Grime,  Mr.  T. ,  Bolton  Road,  Over  Darwen.      ♦ 

Grinstead,  Mr.  J.,  38,  Argyle  Street,  Birkenhead. 

Grisbrook,  Mr,  E.,  Windsor,  Berks. 

Grisbrook,  Mr.  S.,  51,  Wellington  Street,  Woolwich,  S.E. 

Grisdale,  Mr.  T.,  Daubhill,  Bolton. 

Grose,  Mr.  N.  M.,  20,  Fore  Street,  Taunton. 

Gross,  Mr.  W.,  Bury  St.  Edmunds. 

Grove,  Mr.  H.  11,  Park  Street,  Walsall. 

Groves,  Mr.  A.,  Earl  Street,  Cambridge. 

Groves,  Mr.  T.  B.,  F.C.S.,  Weymouth. 

Groves,  Mr.  W.  E.,  Blandford,  Dorset. 
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Guest,  Mr.  E.  P.,  Brentwood,  Essex. 

Guest,  Mr.  G.  C,  17,  St.  John's  Square,  BuTslem. 

Guest,  Mr.  W.,  13,  Carlton  Street,  Nottingham. 

Gulliver,  Mr.  W.,  33,  Lower  Belgrave  Street,  Pimlico,  S.W. 

Guthrie,  Mr.  P.,  Ill,  Sauchiehall  Street,  Glasgow. 

Gunn,  Mr.  F.  J,,  Axminster. 

Gunn,  Mr.  D.,  9,  Sheldon  Street,  Bishop's  Eoad,  W.. 

Guy,  Mr.  F.,  11,  North  Street,  Brighton. 

Guyer,  Mr.  J.  B.,  11,  Strand,  Torquay. 

Gwatkin,  Mr.  J.  T.,  49,  Grand  Parade,  Brighton. 

Hackett,  Mr.  J.  H.,  ToUington,  Stamford,  Lines. 

Hadfield,  Mr.  J.,  20,  Cheetham  Street,  Rochdale. 

Haffenden,  Mr.  T.,  Brighton. 

Haines,  Mr.  J.  J.,  Market  Place,  Bromsgrove. 

Hall,  Mr.,  102,  Blackman  Street,  S.E. 

Hall,  Mr.  F.,  1,  Jermyn  Street,  S.W. 

Hall,  Mr.  H.  R.  F.,  1,  Beverley  Road,  near  Hull. 

Hall,  Mr.  J.,  5,  Russell  Street,  Liverpool. 

Hall,  Mr.  S.,  3,  Alma  Place,  Eastbourne. 

Hall,  Mr.  T.,  30,  Bath  Row,  Westgate,  Newcastle-on-Tyne. 

Hall,  Mr.  T.  H.,  10,  Grey  Eagle  Street,  N.E. 

Hall,  Mr.  W.,  Market  Street,  Lancaster. 

Hallaway,  Mr.  J.,  52,  Castle  Street,  Carlisle. 

Hallawell,  Mr.  J.,  10,  College  Lane,  Liverpool. 

Halley,  Mr.  A.,  2,  Cathedral  Street,  Glasgow. 

Halliday,  Mr.  W.  J.,  65,  Bury  New  Road,  Manchester. 

Halstead,  Mr.  H.,Bank  Street,  Rawtenstall,  Lanes. 

Hambley,  Mr.  C.  J.,  20,  Fore  Street,  Taunton. 

Hambrook,  Mr.  J.  B.,  6,  Stroud  Street,  Dover. 

Hamer,  Mr.  J.,  Bradshawgate,  Bolton. 

Hamilton,  J.,  M.D.,  Sackville  Street,  Dublin. 

Hamilton,  Mr.  J.,  7,  Caprera  Place,  Paisley  Road,  Glasgow. 

Hammond,  Mr.  C.  T.,  11,  Witham,  Hull. 

Hamp,  Mr.  J.,  Worcester  Street,  Wolverhampton. 

Hanrpson,  Mr.  P.,  Great  Moor  Street,  Bolton. 

Hampson,  Mr.  R.,  63,  Piccadilly,  Manchester. 

Hanbury,  D.,  F.R.8.,  F.L.8.,  Clapham  Common,  S.W. 

Hanbury,  Mr.  D.  B.,  Clapham  Common,  S.W. 

Handcock,  Mr.  J.,  Dale  Street,  Ossett. 

Handford,  Mr.  E,,  High  Street,  Torrington. 

Handley,  Mr.  C,  High  Street,  Stoke  Newington,  N. 

Harbam,  Mr.  R.  H.,  61,  Market  Place,  Bishop  Auckland. 

Hardcastle,  Mr.  T.  P.,  Messrs.  Hurst  &  Co.,  Aire  Street,  Leeds. 

Harcas,  Mr.  J.,  11,  Grey  Street,  Newcastle-on-Tyne. 

Hardeman,  Mr.,  55,  Bury  New  Road,  Manchester. 

Hardie,  Mr.  J.,  68,  High  Street,  Dundee. 

Harding,  Mr.  J. ,  4,  Market  Street,  Harwich. 

Harding,  Mr.  J.  J.,  Sudbury,  Suffolk. 

Harding,  Mr.  R.  0.,  Belvedere,  Bath. 

Hardman,  Mr.  W.,  141,  Woodhouse  Lane,  Leeds. 

Hardwicke,  Mr.  E.  J.,  4,  Meat  Market,  Bury  St.  Edmunds. 

Hargrates,  Mr.  H.  L.,  80,  High  Street,  Oldham. 

Hargreaves,  Mr.  J.,  14,  Hardman  Street,  Liverpool. 

Harrington,  Mr.  A.,  Needham  Market,  Suffolk. 

Harris,  Mr.  E.  R.,  80,  Richmond  Place,  Brighton. 

Harris,  Mr.  H.  W.,  208,  High  Street,  Rochester. 

Harris,  Mr.  J.,  Eyersham  Street,  Bedditch. 

Harris,  Mr.  M.  C.  J.,  West  Street,  Crewkerne. 

Harrifon,  G.,  Ph.D.,  1,  Flat  Street,  Sheffield. 
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Harrison,  Mr.  J.  P.,  26,  Scotch  Street,  Carlisle. 
Harrison,  Mr.  J.,  Marketplace,  Keswick. 
Harrison,  Mr,  J.,  33,  Bridge  Street,  Sunderland. 
Harrison,  Mr.  T.,  Sun  Bridge,  Bradford,  Yorkshire. 
Harrison,  Mr.  W.  B.,  6,  Bridge  Street,  Sunderland, 
narrower,  Mr.  P.,  136,  Cowcaddens  Street,  Glasgow. 
Hart,  Mr.  C.  D.,  Derby. 

Hart,  Mr.  J.,  131,  Embden  Street,  Hulme,  Manchester. 
Hart,  Mr.  W.,  99,  Higher  Bridge  Street,  Bolton. 
Hartley.  Mr.  W.,  7,  Church  Street,  St.  Andrews. 
Hartt,  Mr.  C,  11,  Strand,  Torquay. 
Harvey,  Mr.  E.,  Giltspur  Street,  E.C. 
Harvey,  Mr.  S.,  Canterbury. 
Harvey,  Mr.  T.,  4,  Moorland  Terrace,  Leeds. 
Harvie,  Mr.  G.,  Princes  Street,  Helensburgh. 
Harwood,  Mr.  E.  G.,  21,  Newport  Street,  Bolton. 
Haselden,  A.  F.,  F.L.S.,  18,  Conduit  Street,  W. 
Hasselby,  Mr.  T.  J.,  Aire  Street,  Goole,  Yorkshire. 
Hatch,  Mr.  R.  M.,  Redland,  Bristol. 

Haworth,  Mr.  W.,  162,  Union Eoad,  Busk,  Oswaldtwistle,  near  xiccrington. 
Hay,  Mr.  D.,  Nelson-in-Marsden,  Burnley. 
Hayes,  Mr.  J.,  Great  Warley,  Essex. 
Hayhoe,  Mr.  W.,  Diss. 

Hayland,  Mr.  W.  C;,  20,  High  Ousegate,  York. 
Hayles,  Mr.  B.  H.,  Esplanade,  Ealing,  Middlesex. 
Hay  ward,  Mr.  C.  J.,  Lincoln. 
Hayward,  Mr.  W.  H.,  Trowbridge,  Wilts. 
Heald,  Mr.  B.,  Sleaford. 
Heap,  Mr.  R.,  98,  Deansgate,  Bolton. 
Hearder,  Mr.  H.  P.,  24,  Westwell  Street,- Plymouth. 
Hoarder,  Mr.  W.,  1,  Victoria  Parade,  Torquay. 

Heathfield,  W.  E.,  F.C.S.,  F.R.S.E.,  8,  Wilson  Street,  Finsbury,  E.C. 
Heaton,  Prof.  C.  W.,  F.C.S.,  Charing  Cross  Hospital,  W.C. 
Hebb,  Mr.  T. 

Hebden,  Mr.  W.  C,  Northgate,  Halifax. 
Hedley,  Mr.  J.,  Houghton-le- Spring. 
Hedley,  Mr.  T.,  14,  Market  Place,  RaiBsbottom. 
Heidfield,  Mr.  0.,  39,  Chapel  Walk,  South  Castle  Street,  Liverpool. 
Helhar,  Mr.  E.,  Yeovil. 
Hemingway,  Mr.  A.,  20,  Portman  Street,  W. 
Hemingway,  Mr.  E.,  20,  Portman  Street,  W. 
Hemingway,  Mr.  W.  20,  Portman  Street,  W. 
Henderson,  Mr.  C,  Wibsey,  near  Bradford. 
■  Henderson,  Mr.  M.  J.,  Main  St.,  Keswick. 
Henderson,  Mr.  W.  P.,  114,  Nethergate,  Dundee.  ^ 

Henshall,  Mr.  J.,  Post  Office  Place,  Lymm,  Cheshire. 
Henty,  Mr.  H.  M.,  19,  High  Street,  St.  John's  Wood,  N.W. 
Herring,  Mr.  H.,  40,  Aldersgate  Street,  E.C. 
Heppell,  Mr.  H.,  116,  Tottenham  Court  Road,  W. 
Hetberington,  Mr.  A.  A.,  16,  Cornwall  Street,  J'lymouth. 
Hewitt,  Mr.  G.,  13,  Bull  Ring,  Kidderminster. 
Hewlett,  Mr.  C.  J.,  Cree  Church  Lane,  E.C. 

Heywood,  J.  S.  C,  F.C.S.,  13,  Hanover  Terrace,  Netting  Hill,  W. 
Hibbert,  Mr.  J.,  2,  Bridgwater  Street,  Saint  Helens,  Lanes. 
Hick,  Mr.  A.,  High  Street,  Wath-on-Dearne. 
Hick,  Mr.  J.,  3,  Broadstones,  Bradford. 
Hickey,  Mr.  E.  L.,  199,  King's  Road,  Chelsea,  S.W. 
Hickman,  Mr.  W.,  Archer  Street,  Kensington  Park,  W- 
Higgins,  Mr.  W.,  142,  Bridge  Street  West,  Chester. 
Hilder,  R.  T.,  M.D.,  Grove  Lodge,  Balham,  S.W. 
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Hilditch,  Mr.  S.  G.,  31,  Fleet  Street,  Liverpool. 

Hill,  Mr.  A.  (Messrs.  Fitch  &  Son),  Market  Place,  Norwich. 

Hill,  Mr.  A.  B.,  11,  Little  Britain,  E.G. 

Hill,  Mr.  F.  (Messrs.  Hurst  &  Co.),  Aire  Street,  Leeds. 

Hill,  Mr.  J.,  123,  West  Street,  Sheffield. 

Hill,  Mr.  J.,  217,  Edgware  Road,  W. 

Hill,  Mr.  T.,  Bath. 

Hill,  Mr.  W.,  41,  Union  Street,  Bishopsgate,  E.G.  ' 

Hill,  Mr.  W.  G.,  58,  George  Street,  Edinburgh. 

Hills,  T.  H.,  F.C.S.,  338,  Oxford  Street,  W. 

Hills,  Mr.  W.  338,  Oxford  Street,  W. 

HinchMe,  Mr.  F.  G.  U.,  77,  Portland  Street,  Manchester. 

Hinds,  Mr.  J.,.  Coventry.  * 

Hinds,  Mr.  W.,  Coventry. 

Hinds,  Mr.  W.  L.,  Kendal. 

Hingston,  Mr.  A.  H.,  Bold  St.,  Liverpool. 

Hitchcock,  Mr.  C.  E.,  101,  High  Street,  Oxford. 

Hitchman,  Mr.  H.,  Market  Place,  Kettering. 

Hobson,  Mr.  H.,  64,  Upper  Rushall  Street,  Walsall. 

Hocken,  Mr.  J.,  31,  Old  Hall  Street,  Liverpool. 

Hodge,  Mr.  J.,  249,  Overgate,  Dundee. 

Hodges,  Mr.  W.,  Eastgate  B^w,  Chester. 

Hodgeton,  Mr.  D.,  Brechin,  N.B. 

Hodgkinson,  Mr.  G.,  11,  Cross  Cheaping,  Coventry. 

Hodgkinson,  Mr.  J.  S.,  Matlock  Bridge. 

Hodgkinson,  Mr.  W.,  127,  Aldersgate  Street,  E.G. 

Hodgson,  Mr.  W.,  1,  Market  Place,  Manchester. 

Hodkinson,  Mr.  J.,  Mill  Street,  Macclesfield. 

HodsoU,  Mr.  T.  W.  H.,  17,  Gross  Street,  Ashley  Crescent,  Hoxton,  N. 

Hoflfe,  Mr.  P.,  5,  Molesworth  Place,  Dublin. 

Holden,  Mr.  R.,  30,  Pavement,  York. 

Holden,  Mr;  A,  H.,  Staincross,  near  Barnsley. 

Holdsworth,  Mr.  T.  W.,  28,  Upper  Priory,  Old  Square,  Birmingham. 

Holford,  Mr.  T.  C,  342,  High  Street,  Stratford,  E. 

Holland,  Mr.  E.,  Irlams  o'  the  Height,  Pendlebnry,  Manchester. 

HoUidav,  Mr.  T.,  Matlock  Place,  West  Bromwich. 

Holloway,  Mr.  T.  H.,  Upper  Sydenham,  S.E. 

Holmes,  Mr.  F,  G.,  Brill.   - 

Holmes,  Mr.  J,,  92,  Meadow  Lane,  Leeds. 

Holmes,  Mr.  N.  H.,  103,  Embden  Street,  Manchester. 

Holt,  Mr.  H.,  Flush,  Heckmondwike. 

Holt,  Mr.  8.,  164,  West  Derby  Road,  Liverpool. 

Hope,  Mr.  W.,  Uppingham.  . 

Hopkinson,  Mr.  T.,  Grantham. 

Hopkin,  Mr.  W.  K.,  6,  New  Cavendish  Street,  W. 

Hopton,  Mr.  E.,  Idle,  Yorks. 

Horncastle,  Mr.  H, ,  46,  Folgate,  Sheffield. 

Homcastle,  Mr.  J.,  17,  Craven  Road,  Westbourne  Terrace,  W. 

Horsfield,  Mr.  J.  N.,  Sweet  Street,  Leeds. 

Horsley,  J.,  P.C.S.,  The  Laboratory,  Police  Station,  Cheltenhnm. 

Horton,  Mr,  A.  T.,  181,  Upper  Parliament  Street,  Liverpool. 

Hothergall,  Mr.  J.,  25,  Market  Street,  Bolton. 

Houghton,  Mr.  T.,  High  Street,  Oxford. 

Houghton,  Mr.  W,,  100,  Fishergate,  Preston. 

Howard,  D.,  F.C.8.,  Stratford,  E. 

Howard,  Mr.  W.  D.,  Stratford,  E. 

Howden,  Mr.  R.,  78,  Gracechurch  Street,  E.G. 

Howell,  Mr.  M.,  61,  High  Street,  Pcckham,  S.E. 

Howman,  Mr.  P.,  "Winchconibo 

Howortb,  Mr.  J.,  Market  Place,  Doncastor. 
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Hucklebridge,  Mr.  J.  M.,  116,  Ebury  Street,  S.W. 

Huggins,  Mr.  W.  H.,  Wainfleet.    . 

Hughes,  Mr.  C.  G.,  Cateaton  Street,  Manchester. 

Hughes,  Mr.  F.  K.,  Borrowstowness,  N.B. 

Hughes,  Mr.  H.  W.,  St.  David's. 

Hughes,  Mr.  J.  T.,  14,  Market  Place,  Altrincham. 

Hughes,  Mr.  L.  S.,  40,  Aldersgate  Street,  E.G. 

Humby,  Mr.  L.  W.,  Market  Place,  Warminster. 

Hume,  Mr.  A.,  118,  Grey  Steet,  Newcastle-on-Tyne. 

Humphries,  Mr.  C,  47,  Lime  Street,  Liverpool. 

Hunt,  Mr.  C,  29,  Chapel  Street,  Belgrave  Square,  S.W. 

Hunt,  Mr.  H.  (Messrs.  Hurst  &  Co.),  Aire  Street,  Leeds. 

Hunter,  Mr.  F.  N.,  39,  Saddler  Street,  Durham. 

Hunter,  Mr.  H.,  Layport  Street,  Alnwick. 

Hurst,  Mr.  J.  B. ,  Louth. 

Husband,  Mr.  M.,  95,  Fore  Street,  Exeter. 

Hustwick,  Mr.  T.  H.,  9,  West  Derby  Street,  Liverpool. 

Iberson,  Mr.  J. ,  18,  Cheapside,  Barnsley. 

Ince,  J.,  F.L.S.,  F.C.S.,F.R.M.S.,  10,  Vigo  Street,  Regent  Street,  W. 

Ince,  the  Rev.  W.  (The  Rev.  the  Sub-rector,  Exeter  College),  Oxford. 

Ingall,  Mr.  J.,  Ashford,  Kent. 

Ingham,  Mr.  J.,  Upper  Tooting,  S.W. 

Iredale,  Mr.  T.,  90,  York  Street,  Leeds. 

Ismay,  Mr.  J.,  Groat  Market,  Newcastle-on-Tyne. 

Ismay,  Mr.  J.  G.,  Groat  Market,  Newcastle-on-Tyne. 

Ison,  Mr.  F.,  Market  Place,  Derby. 

Jaap,  Mr.  J.,  268,  Buchanan  Street,  Glasgow. 

Jack,  Mr.  G.,  98,  King  Street,  Dundee. 

Jacks,  Mr.  E.,  161,  Gower  Street,  W.C. 

Jackson,  Mr.  A.  H.,  43,  Gt.  Ducie  Street,  Strangeways,  Manchester. 

Jackson,  Mr.  C,  Church  Road,  Acton,  W. 

Jackson,  Mr.  F.  J.,  Bawtry. 

Jackson,  Mr.  J.  P.,  9,  Trinity  Square,  Borough,  S.E. 

Jackson,  Mr.  J.  T.,  Middleton  Road,  Chadderton,  Oldham. 

Jackson,  Mr.  J.,  York  Street,  Heywood. 

Jackson,  Mr.  R.,  35,  Drury  Hill,  Nottingham. 

Jackson,  Mr,  W,,  Crediton,  Devon. 

Jackson,  Mr.  W.,  Mansfield. 

Jameson,  Mr.  W.  C,  Market  Place,  Reading. 

Jefferson,  Mr.  T.,  Church  Street,  Lower  Edmonton,  N. 

Jeffrey,  Mr.  G.,  High  Street,  Tring,  Herts. 

Jeffrey,  Mr.  T.  A.,  1,  Leamington  Place,  Cheltenham. 

Jenkins,  Mr.  J.,  Nottingham. 

Jenkins,  Mr.  J.  T.,  Denhan  Street,  New  Radford,  Nottingham. 

Jenkinson,  Mr.  J.  H.  D.,  46,  Duke  Street,  Sheffield. 

Jenner,  Mr.  C.  S.,  Honey  Hill,  Bury  St.  Edmunds. 

Jessop,  Mr.  J.,  Cora  Market,  Halifax. 

Jessop,  Mr.  T.  H.,  15,  Princess  Street,  Hanover  Square,  W. 

Jewell,  Mr.,  86,  New  Bond  Street,  London,  W. 

Job,  Mr.  C.  F.,  Market  Place,  Wakefield. 

Jobson,  Mr.  R.,  117,  Hinde  Street,  Newcastle-on-Tyne. 

Johnson,  Mr,  A.  E,,  338,  St.  Vincent's  Street,  Glasgow. 

Johnson,  Mr.  A.,  20,  High  Street,  Rotherham. 

Johnson,  Mr.  B.  M.,  70,  Tottenham  Court  Road,  W.C, 

Johnson,  C,  F,R.C.S.,  L.A.C.,  Castle  Park,  Lancaster. 

Johnson,  Mr.  J.,  8,  Brondesbury  Terrace,  Kilburn,  N.W. 

Johnson,  Mr.  J.  G.,  18a,  Basinghall  Street,  E.G. 

Johnson,  Mr.  J.  H,,  7,  Church  Street,  Liverpool. 
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Johnson,  Mr,  J.  B.,  Uttoxeter. 

Johnson,  Mr.  M,,Huyton,  Liverpool. 

Johnson,  Mr.  M.,  Oakenshaw,  Clayton-le-Moors. 

Johnson,  Mr.  E.  A.,  45,  Westbourne  Grove,  W. 

Johnson,  Mr.  S.  E.,  Ashby-de-la-Zouch. 

Johnson,  Mr.  T.,  80,  Walgate,  Wigan. 

Johnson,  Mr.  T.  S.,  75,  Bury  New  Road,  Manchester. 

Johnson,  Mr.  W.,  4,  Derby  Street,  Leek,  Staffordshire. 

Jones,  Mr.  C,  Bridge  Street,  Birkenhead. 

Jones,  Mr.  C,  7,  Market  Square,  Hanley. 

Jones,  Mr.  E.  H.,  Monmouth  Street,  Monmouth. 

Jones,  Mr.  E.  P.,  Rhyl. 

Jones,  Mr.  F.,  83,  Oxford  Street,  Liverpool. 

Jones,  Mr.  G.  W.,  82,  Bridge  Street,  Worksop. 

Jones,  Mr.  H.  S.,  139,  Fulham  Road,  S.W. 

Jones,  Mr.  J.  H.,  9,  Finsbury  Place  North,  E.G. 

Jones,  Mr.  K.  L.,  Bagillt,  Flintshire. 

Jones,  Mr.  M.,  Flint. 

Jones,  Mr.  R.,  126,  Bridge  Street,  Chester. 

Jones,  Mr.  R.  G.,  Commercial  Place,  Lye,  Stourbridge. 

Jones,  Mr.  S.  U.,  4,  Upper  Parade,  Leamington. 

Jones,  T.,  F.G.S.,  F.R.A.S.,  Plumstead,  S.E. 

Jones,  Mr.  W.,  157,  Great  Howard  Street,  Liverpool. 

Jones,  Mr.  W.  J.,  Jamaica  Row,  Birmingham. 

Joy,  Mr.  F.  W.,  17,  Duke  Street,  Cardifi'. 

Judd,  W.,  F.C.S.,  10,  Bath  Street,  Leamington. 

Kay,  Mr.  R.,  7,  Strand,  Dawlish. 

Kaye,  Mr.  H.,  Berry  Brow,  Huddersfield. 

Kearnes,  Mr.  R.  H.,  Swan  Bank,  BOston. 

Keene,  Mr.  E.,  143,  New  Bond  Street,  W. 

Keene,  Mr.  J.,  74,  New  Bond  Street,  W. 

Kemp,  Mr.  D.,  106,  High  Street,  Portobello,  Mid-Lothian. 

Kemp,  Mr.  J.,  11,  North  Street,  Brighton. 

Kendall,  Mr.  F.,  Stratford-on-Avon. 

Kennedy,  Mr.  W.,  Irongate,  Glasgow. 

Kent,  Mr.  G.  F.,  131,  White  Ladies'  Road,  Redland,  Bristol. 

Kemot,  G.  C,  M.D.,  3,  Chrisp  Street,  Poplar,  E. 

Kerr,  Mr.  C,  56,  Nethergate,  Dundee. 

Kershaw,  Mr.  J.,  Neville  Street,  Southport. 

Keywortb,  Mr.  G.  A.,  Hadleigh  House,  Hastings. 

Kincb,  Mr.  C.  J.,  Henley-on-Thames,  Oxon. 

King,  Mr.  H.,  1,  Churton  Street,  Vauxhall  Bridge  Road,  S.W. 

King,  Mr.  J.,  Rock  Ferry,  Birkenhead. 

Kinninmont,  Mr.  A.,  69,  South  Portland  Street,  Glasgow. 

Kirk,  Mr.  S.,  5,  Suffolk  Terrace,  Upper  Nortli  Street,  Poplar,  E. 

Kirkbride,  Mr.  W.,  8,  Middlegate,  Penrith,  Cumberland. 

Kirkup,  Mr.  T.,  2,  North  Parade,  Newcastle-on-Tyne. 

Kitchin,  Mr.  A.,  30,  King  Street,  Whitehaven. 

Knapman,  Mr.  J.,  Higli  Street,  Exeter. 

Knight,  Mr.  J,,  91,  City  Road,  E.C. 

Knights,  Mr.  J.  A.,  Stockton-on-Tees. 

Knott,  Mr.  R.,  1,  Blackburn  Road,  Bolton. 

Knowles,  Mr.  C.  W.,  Market  Place,  Thome,  near  Doncaster.  ■ 

Knowles,  Mr.  H.  W.,  Market  Place,  Cleckheaton. 

Knowles,  Mr.  W.  H.  H.,  Upper  Bridge,  Holmfirtb. 

Laird,  Mr.  G.  H.«  76,  Lanriston  Place,  Edinbargb. 
Laird,  Mr.  W.,  80,  West  Port,  Dundee. 
Lake,  Mr.  J.  H.,  41,  Uigli  Street,  Exeter. 
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Lake,  Mr.  E.,  17,  Bloomsbury  Square,  Vi.G. 

Lake,  Mr.  W.  P.,  50a,  Lord  Street,  Liverpool. 

Lambert,  Mr.  J.,  Elvet,  Durham. 

Lance,  Mr.  W.  N.  G.,  207,  Copenhagen  Street,  Islington,  N. 

Langdon,  Mr.  F.  B.,  65,  Old  Town  Street,  Plymouth. 

Langman,  Mr.  P.,  Chatteris,  Cambridgeshire. 

Langridge,  Mr.  T.  B.,  Church  Street,  Midhurst. 

Large,  Mr.  J,  H.,  65,  New  North  Koad,  N. 

Lawrance,  Mr.  E.,  Welwyn,  Herts. 

Lawrence,  Mr,  H.,  49,  High  Street,  Kensington,  \V. 

Lear,  Mr.  W.  M.,  Argyle  Street,  Bath. 

Leather,  Mr.  W.,  Derby  Street,  Bolton. 

Lee,  Mr.  S.  W.,  5,  Church  Street,  Liverpool. 

Lees,  Mr.  J.,  2,  Upper  Street,  Islington,  N. 

Leete,  Mr.  W.  W.,  Fallow  Field,  Manchester, 

Le  Eeuvre,  Mr.  F.,  33,  Bath  Street,  Jersey. 

Leicester,  Mr.  T.,  Burslem. 

Leigh,  Mr.  J.  J.  63,  Bondgate,  Bishop  Auckland. 

Leighton,  Mr,  J.  H.,  12,  Elvet  Bridge,  Durham. 

Lenton,  Mr.  W.  H.,  East  Dereham. 

LesHe,  Mr.  J.  B.,  90,  Broomhall  Street,  Sheffield. 

Levick,  Mr.  G.  A.,  Caistor,  Lincolnshire. 

Levie,  Mr.  A.  M. 

Lewellyn,  Mr.  E.,  148,  High  Street,  Merthyr. 

Lewin,  Mr.  W.,  Whimple  Street,  Plymouth. 

Lewis,  Mr.  H.,  St.  Alban's,  Herts. 

Lewis,  Mr.  J.,  2,  Nantygwenith  Street,  Merthyr. 

Linder,  Mr.  C,  104,  Strand,  W.C. 

Lindsey,  Mr.  F.  C,  50,  High  Street,  Taunton. 

Linford,  Mr.  J.  S.,  146,  Holborn  Bars,  E,0. 

Ling,  Mr.  E.,  Esher,  Surrey. 

Linton,  Mr.  E.,  52,  North  Bridge,  Edinburgh. 

Lister,  Mr.  J.,  Market  Street,  Chorley,  Lancashire. 

Lister,  Mr,  S.,  Great  Horton,  Southfield  Lane,  Bradford. 

Littlewood,  Mr,  S. ,  Sutton-in-Ashfield. 

Livsey,  Mr,  A.  E.,  256,  Vauxhall  Road,  Liverpool. 

Loane,  Mr.  J.,  Dock  Street,  Leman  Street,  E. 

Lockyer,  Mr,  G.,  High  Street,  Deptford,  S.E. 

Lockyer,  Mr,  W.  J.,  Pembroke  Villa,  Elgin  Park,  Eedland,  Bristol. 

Long,  Mr.,  34,  Western  Eoad,  Hove,  Brighton. 

Long,  Mr.  A.  T.,  Bognor,  Sussex. 

Long,  Mr,  H.,  48,  High  Street,  Notting  Hill,  W. 

Long,  Mr.  H.,  90,  High  Street,  Croydon,  S.E. 

Longbothom,  Mr.  J.,  Chester-le- Street,  Durham. 

Longley,  Mr.  G.,  Compstall,  near  Stockport,  Cheshire. 

Lord,  Mr,  C,  Todmorden,  Lancashire,    . 

Lord,  Mr,  L,,  Bank  Street,  Eavenstall, 

Lorrain,  Mr,  J,  G.,  44,  Cumberland  Street,  Edinburgh. 

Loveland,  Mr.  C,  High  Wycombe, 

Lucas,  Mr.  J.,  4,  Colmore  Eow,  Birmingham. 

Luff,  Mr.  W.,  junr.,  24,  Corn  Market,  Oxford. 

Luke,  Mr.  E.  S.,  65,  Old  Town  Street,  Plymouth. 

Lumby,  Mr.  A.,  Tranmere,  Liverpool. 

Macadam,  S.,  Ph.D.,  F.R.S.E.,  F.C.S.,  Surgeons'  Hall,  Edinburgh 

Maccall,  Mr.  E.  M.,  113,  Eenfrew  Street,  Glasgow. 

Mace,  Mr.  J.,  3,  James  Street,  Bacup, 

Macfarlane,  Mr,  A,  Y,,  Grass  Market,  Edinburgh, 

Macintosh,  Mr,  A.,  Eothesay. 

Mackay,  Mr.  G.  B.,  47,  Scouringburn,  Dundee. 
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Mackay,  J.,  F.C.S.,  119,  George  Street,  Edinburgh.  . 

Mackenzie,  Mr.  J.,  49,  George  IV.  Bridge,  Edinburgh.' 

Mackereth,  Mr.  H.  W.,  Ulverston. 

Mackey,  Mr.  J.  B.,  2,  Bouverie  Street,  W.C. 

Mackill,  Mr.  E.  C,  Hamilton. 

Maclagan,  D.,  M.D.,  F.C.S.,  28,  Heriot  Row,  Edinburgh. 

Macpherson,  Mr.  A.,  Stornoway. 

McCulloch,  Mr.  F.,  15,  John  Street,  Bedford  Row,  W.C. 

M'CuUum,  Mr.  A.,  5,  Grass  Market,  Edinburgh. 

McDonald,  Mr.  J.,  34,  Virginia  Street,  Glasgow. 

McGlashan,  Mr.  D.,  Fountain  Bridge,  Edinburgh. 

McGregor,  Mr.  D.,  High  Street,  Crieff. 

McKeuzie,  Mr.,  82,  Crown  Street,  Glasgow. 

M'Donald,  Mr.  K.,  Dunkeld. 

M'Gregor,  Mr.  A.,  47,  Eglinton  Street,  Glasgow. 

M'Millan,  Mr.  J.  M.,  9,  Great  Western  Road,  Glasgow. 

McNicol,  Mr.  J.,  Apothecary  Hall,  Alva,  by  Stirling. 

McVitie,  Mr.  T.,  7,  Old  Street,  Liverpool. 

Maggs,  Mr.  T.  C,  Yeovil. 

Maitland,  Mr.  J.  E.,  10,  Chester  Place,  Hyde  Park,  W. 

Makins,  G.  H.,  F.C.S.,  Danesfield,  Walton-on-Thames. 

Maltby,  Mr.  J.,  Lincoln. 

Maleham,  Mr.  H.  W.,  7,  West  Bar,  Sheffield. 

Manfield,  Mr.  W.,  Thirsk,  Yorks. 

Mangnall,  Mr.  W.,  23,  Stricklandgate,  Kendal. 

Manning,  Mr.  R.  J.,  Wells. 

Manning,  Mr.  T.  D.,  junr.,  Yeovil. 

Marchant,  Mr.  C.  F.,  Butter  Market,  Ipswich. 

Marks,  Mr.  B.,  Royal  Naval  Hospital,  Plymouth. 

Marlow,  Mr.  F.  W.,  127,  Gosford  Street,  Coventry.  s 

Marreco,  A.F.,  M.A.,  F.C.S.,  College  of  Medicine,  Newcastle-on-Tyne. 

Marsden,  Mr.  T.  B.,  200,  York  Street,  Cheetham  Hill  Road,  Manchester. 

Marsh,  Mr.  J.  H.,  9,  Milsom  Street,  Bath. 

Marshall,  Mr.  R.,  9,  Market  Place,  Boston,  Lincolnshire. 

Marston,  Mr.  J.  T.,  99,  Loudon  Wall,  City,  E.C. 

Martin,  Mr.  F.  R.,  Southampton  Parade,  Redland,  Bristol. 

Martin,  Mr.  H.  G.,  St.  Albans. 

Martin,  Mr.  J.,  Ridgeway,  Plympton  St.  Maurice. 

Martin,  Mr.  N.  H.,  17,  The  Pavement,  Clapham  Common,  S.W. 

Martin,  Mr.  T.,  4,  Quadrant  Buildings,  Lime  Street,  Liverpool. 

Martindale,  W.,  F.C.S.,  University  College  Hospital,  W.C. 

Mason,  Mr.  A.,  29,  Yorkshire  Street,  Rochdale. 

Mason,  Mr.  A.  H.,  56,  Hanover  Street,  Liverpool. 

Mason,  Mr.  A.,  St.  Thomas  Street,  Weymouth. 

Mason,  Mr.  H.  C,  59,  Fisher  Gate,  Preston. 

Mason,  Mr.  J.,  Lansdowne  Crescent,  Bournemouth. 

Mason,  Mr.  J.,  Workington. 

Mather,  Mr.  W.,  109,  Chester  Road^  Mancliester. 

Matthews,  Mr.  E.,  High  Street,  Royston,  Herts. 

Matthews,  H.,  F.C.8.,  60,  Gower  Street,  W.C. 

Matthews,  Mr.  J.  II.,  101,  Western  Road,  Brighton. 

Matthews,  Mr.  W.,  12,  Wigmore  Street,  W. 

Maudsley,  Mr.  W.,  260,  Tottenham  Court  Road,  W. 

Maunder,  Mr.  R.,  714,  Rochdale  Road,  Manchester. 

Maw,  Mr.  C,  11,  Ald«rsgato  Street,  E.C. 

Maxwell,  Mr.  O.  N.,  21,  Drapery,  Northampton. 

Mayfleld,  Mr.  J.  T.,  Nottingham. 

Mayger,  Mr.  W.  D.,  C,  Regent's  Square,  Northampton. 

Mayhew,  Mr.  T.,  Glastonbury. 

Mays,  Mr.  R.  J.  J.,  8,  Market  Place,  South  Shields. 
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Meadows,  Mr.  H.,  Gloucester. 

Medley,  Mr.  W.,  Iron  Gate,  Derby. 

Mellin,  Mr.  G.,  16,  Tichborne  Street,  Regent  Street,  W. 

Mellin,  Mr.  J.  P.,  Wimbledon. 

Merrell,  Mr.  J.,  Queen's  Terrace,  Camden  Eoad,  N. 

Merrett,  Mr.,  48,  East  Street,  Brighton. 

Merrikin,  Mr.  J.,  Beaufort  Buildings,  Bath. 

Merry,  Mr.  W.,  Ilkeston,  near  Nottingham. 

Merryweather,  Mr.  C,  Leicester. 

Merson,  Mr.,  junr.,  Paignton. 

Metcalfe,  Mr.  A.  A.,  Great  Horton,  Bradford,  Yorkshire. 

Metcalfe,  Mr.  C.  L.,  13,  Whitefriargate,  Hull. 

Metcalfe,  Mr.  W.,  1,  Market  Place,  Manchester. 

Metcalfe,  Mr.  W.  C,  Burneston,  Bedale. 

Millar,  Mr.  F.  C.  M.,  Torquay. 

Miller,  Mr.  T.  S.,  Broughty  Ferry,  Dundee. 

Millidge,  Mr.  W.  H.,47,  High  Street,  Newport,  Isle  of  Wight. 

Mills,  Mr.  J.,  Eastgate  Row,  Chester. 

Mills,  Mr.  R.  M.,  Bourne,  Lincolnshire. 

Milner,  Mr.  J.  G.,  14,  Bridge  Street,  Hull. 

Minchin,  Mr.  F.,  16,  Cambridge  Street,  Hyde  Park,  W. 

Mitchell,  Mr.  J.,  195,  Oxford  Street,  Manchester. 

Mitchell,  Mr,  M.  F.,  31,  London  Street,  Fitzroy  Square,  W. 

Moffat,  Dr.  R.  C,  38,  Bath  Street,  Glasgow. 

Moffat,  Mr.  T.  D.,  3,  Union  Street,  Glasgow. 

Monkhouse,  Mr.  J,,  3,  Woodland  Terrace,  Smithdown  Road,  Liverpool. 

Mood,  Mr.  W.  A.,  41,  Church  Street,  Hemstead. 

Moody,  Mr.  J.,  59,  Church  Street,  Camberwell,  S.E. 

Moon,  Mr.  R.  P. 

Moore,  Mr.  R.,  Post  Office,  Dale  Street,  Ossett. 

Moore,  Mr.  S.,  Broad  Street,  Worcester. 

Morgan,  Mr.  G.,  Market  Place,  Tamworth. 

Morgan,  Mr.  W.  J.,  40a,  New  Street,  Birmingham. 

Morris,  Mr.  A.,  OUerton,  Newark. 

Morris,  Mr.  E.,  Meyrick  Square,  Dolgelly. 

Morris,  Mr.  G.,  20,  Boundary  Road,  St.  John's  Wood,  N.W. 

Morris,  Mr.  J.,  3,  Market  Street,  Longton. 

Morris,  Mr.  J.  0.,  37,  Digbeth,  Walsall. 

Morris,  Mr.  T.,  Farn worth,  Bolton. 

Morrison,  Mr.  D.,  Grass  Market,  Edinburgh. 

Morson,  T.,  F.C.S.,  124,  Southampton  Row,  W.C. 

Morson,  T.  N.  R.,  F.L.S,,  38,  Queen  Square,  Bloomsbury,  W.C. 

Mortimer,  Mr.  J.,  1,  Mall  Place,  Clifton,  Bristol. 

Morton,  Mr.  H.,  Harbour  Street,  Ramsgate. 

Morton,  Mr.  J.,  Ramsbottom. 

Moss,  Mr.  J.,  Market  Street,  Chorley. 

Moss,  J.,  F.C.S.,  17,  Bloomsbury  Square,  W.C, 

Moss,  Mr.  W.,  English  Street,  Carlisle. 

Moulden,  Mr.  W,,  68,  High  Street,  Blackburn. 

Muir,  M.  M.  P.,  F.C.S.,  12,  Woodlands  Terrace,  Glasgow. 

Mullock,  Mr.  R.,  Birkenhead. 

Mumbray,  Mr,  H.   G.,   Great  Cheetham  Street,  Higher  Broughton, 

Manchester. 
Mumby,  Mr.  C,  47,  High  Street,  Gosport. 
Murdock,  Mr.  G.,  143,  Sauchiehall  Street,  Glasgow* 
Muskett,  Mr,  J.,  Harleston,  Norfolk. 
Musson,  Mr,  T.  G.,  Highgate,  Birmingham. 
Myers,  Mr.  G.,  Hull. 

Napier,  Mr.  A.,  69,  South  Cleck  Street,  Edinburgh. 
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Napier,  Mr.  Gr.  L.,  40,  South  Street,  Exeter, 

Narracott,  Mr.  H.,  Torquay. 

Nasbit,  Mr.  T.,  28,  HolcQeside,  Sunderland. 

Negus,  Mr.  S.,  55,  Gold  Street,  Northampton. 

Nesbit,  Mr.  J.,  172,  High  Street,  Portobello. 

New,  Mr.  W.  W.,  238,  Essex  Road,  Islington,  N. 

New,  Mr.  T.  C.  (Mr.  Halliday's),  Bury  New  Road,  Manchester. 

Newbigcn,  Mr.  J.  L.,  Alnwick. 

Newby,  Mr.  R.  J.,  Castlenau,  Barnes,  S.W. 

Newey,  Mr.  J.  T.,  Bloxham,  Oxon. 

Newman,  Mr.  R.,  Load  Street,  Bewdley. 

Newman,  Mr.  W.  F.,  13,  Market  Street,  Falmouth. 

Newsholme,  Mr.  W. ,  Bradford,  Yorkshire.  . 

Newth,  A.  H.,  M.B.,  M.R.C.S.L.,  Haywards  Heath,  Sussex, 

Nicholson,  Mr.  A.,  11,  Pantiles,  Tunbridge  Wells. 

Nicholson,  Mr.  E.,  11,  Market  Place,  Manchester. 

Nicholson,  Mr.  G.  D.,  Red  Lion  Street,  Aylsham. 

Nicholson,  Mr.  H.,  Birkenhead. 

Nicholson,  Mr.  J.  J.,  High  Street,  Sunderland. 

Nicholson,  Mr.  S.,  Aylsham,  Norfolk. 

Nicol,  Mr.  J.,  4,  Dundas  Street,  Edinburgh. 

Niven,  Mr.  W.,  Moringside,  Edinburgh. 

Noakes,  Mr.  R.,  35,  North  Street,  Brighton. 

Noble,  Mr.  A.,  Circus  Place,  Edinburgh. 

Noble,  Mr.  J.,  63,  King's  Street,  South  Shields. 

Nock,  Mr.  J.,  Cradley  Heath. 

Norman,  Mr.  J.  S.  (Mr.  BuU's),  High  Street,  Royston. 

Norrish,  Mr.  J.,  Wandsworth,  S. 

Nowers,  Mr.  E.,  Lydd,  East  Kent. 

Nurse,  Mr.  U.  S.,  Eye,  Suffolk. 

Nurthen,  Mr.  F.  R.,  390,  Strand,  W.C. 

Nutt,  Mr.  A.  J.,  47,  Piccadilly,  W. 

Oakes,  Mr.  G.,  55,  Market  Street,  Chorley. 

Oakland,  Mr.  C.  D.,  13,  Warser  Gate,  Nottingham. 

Oakland,  Mr.  W.,  Alfreton  Road,  Nottingham. 

Ogilvie,  Mr.  G.  P.,  Arbroath. 

Oglesby,  Mr.  J.,  31,  Micklegate,  York. 

Oldfield,  Mr.  F.,  71,  Newborough  Street,  Scarborough. 

Oldham,  Mr.  J.,  Mansfield,  Notts. 

Oldham,  Mr.  P.,  Crook  Street,  Bolton. 

Oldham,  Mr.  W.,  38,  Waterloo  Road,  Burslem. 

Orchard,  Mr.  E.  J.,  Market  Place,  Sahsbury. 

Orpe,  Mr.  T.,  329,  Old  Kent  Road,  S.E. 

Orren,  Mr.  S.,  Leominster. 

Orton,  Mr.  T.  J.,  27,  Regent  Street,  Leamington,  Warwickshire. 

Oulton,  Mr.  W.  P.,  Tunstall,  Staffordshire. 

Owen,  Mr.  J.,  Bishops'  Castle,  Salop. 

Owen,  Mr.  J.,  234,  Upper  Street,  Islington,  N. 

Owen.  Mr.  R.  J.,  53,  Bath  Buildings,  St.  Mary  Oharterhonse,  E.G. 

Owen,  Mr.  W.,  26,  Collingwood  Street,  Newcastle-on-Tyue. 

Owles,  Mr.  J.,  Great  Yarmouth. 

Owles,  Mr.  J.  J.,  Great  Yarmouth. 

Padvick,  Mr.  T.,  5,  Preston  Street,  Brighton. 
Padwick,  Mr.  T.,  Rcdhill.   . 
Pain,  Mr.  J.  H.,  Hadleish,  Saflblk. 
Paine,  Mr.  0.,  8,  High  Street,  Wrexham. 
Paine,  Mr.  S.,  1,  Market  Place,  Manchester. 
Palk,  Mr.  J.,  Soutbemhay,  Exeter. 
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Palmer,  Mr.  A.  N.,  2,  Eisby  Gate  Street,  Bury  St.  Edmunds. 

Palmer,  Mr.  F.  W.,  Ramsey,  Hunts. 

Palmer,  Mr.  R.,  35,  Ovington  Square,  S.W. 

Panes,  Mr.  G.,  Soutliborough,  Tunbridge  "Wells. 

Park,  Mr.  W. ,  Broughty  Ferry,  Dundee. 

Parkin,  Mr.  C.  (Mr.  Howorth's),  Doncaster. 

Parker,  Mr.  J.  E.,  15,  Greenfield  Road,  Stoneycroft. 

Parker,  Mr.  J.  S.,  Horbling,  Falkingham. 

Parker,  Mr.  M.,  37,  Sandhill,  Newcastle-on-Tyne. 

Parker,  Mr.  T.,  17,  Bridge  Street,  York. 

Parker,  Mr.  W.  H.,  1,  Milton  Terrace,  Alfreton  Road,  Nottingham. 

Parkinson,  Mr.  R.,  1,  William  Henry  Street,  Soho,  Liverpool. 

Parkinson,  Dr.  R.,  Bradford,  Yorkshire. 

Parr,  Mr.  S.,  Long  Row,  Nottingham. 

Parrott,  Mr.  J.,  44,  Camberwell  Road,  S.E. 

Pars,  Mr.  R.  C,  Thrapstone. 

Parsons,  Mr.  F.,  Leicester. 

Pass,  Mr.  H.,  Wandsworth  Road,  S. 

Pasmore,  Mr.  Fs  R.,  82,  King's  Road,  S.W. 

Pasmore,  Mr.  G.,  Portsmouth. 

Passmore,  Mr.  F.,  17,  Bloomsbury  Square,  W.C. 

Patchett,  J.,  F.C.S.,  F.R.A.S.,  Burstail,  near  Leeds. 

Patchitt,  Mr.  E.  C,  Ilkeston  Road,  Nottingham. 

Paterson,  Mr.  W.,  114,  St.  Aldate's,  Oxford. 

Pattinson,  J.,  F.C.S.,  75,  The  Side,  Newcastle-on-Tyne. 

Pattinson,  J.  R.  J.,  Butchergate,  Carlisle. 

Pattinson,  Mr.  F.,  Rock  Ferry,  Birkenhead. 

Pattison,  Mr.  G.,  139,  St.  John  Street  Road,  E.G. 

Paul,  Dr.  B.  H.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Payne,  Mr.  A.,  Galen  Chemical  Works,  Ettingsball,  near  Wolverhampton. 

Payne,  Mr.  J.  B.,  Castle  Northwich,  Cheshire. 

Payne,  Mr.  S.,  Wallingford,  Berkshire. 

Payne,  Mr.  G.,  1,  Bush  Lane,  E.C. 

Peake,  Mr.  H.F.,  Twickenham. 

Peake,  Mr.  H.,  New  Bridge,  Dover. 

Peake,  Mr.  R.,  The  Strand,  Walmer,  Kent. 

Pearce,  Mr.  J.  A,,  Cainscross,  Stroud. 

Pearce,  Mr.  J.,  47,  North  Street,  Taunton. 

Pearce,  Mr.  J.,  Crewkerne. 

Pearse,  Mr.  T.,  134,  Westgate  Street,  Gloucester. 

Pearson,  Mr.  E.,  143,  New  Bond  Street,  W. 

Pedler,  Mr.  A.,  Oxford  Villa,  Sudbury. 

Peel,  Mr.  A.,  13,  The  Crescent,  Lower  Edmonton,  N. 

Peggs,  Mr.  J.  0.,  Golden  Ball  Street,  Norwich. 

Penney,  Mr.  W.,  Poole. 

Pennington,  Mr.  T.,  14,  Bolton  Street,  Bury,  Lancaster. 

Penrose,  Mr.  A.  P.,  5,  Am  well  Street,  E.C. 

Peppercorn,  Mr.  B.,  Guildhall  Street,  Lincoln.         , 

Perry,  Mr.  G.  E.,  222,  High  Street,  Dudley. 

Pershouse,  Mr.  E.,  West  Bromwich. 

Peters,  Mr.  J.,  Shore  Street,  Gourock. 

Peters,  Mr.  J.,  14,  Cow  Cross  Street,  E.C. 

Philhps,  Mr.  G.  W.,43,  Leather  Lane,  E.C. 

Phillips,  Mr.  J.,  154,  Marine  Parade,  Brighton. 

Phillips,  Mr.  J.,  Church  Stretton,  Salop. 

Phillips,  Mr.  J.,  Crewe. 

Pick,  Mr.  R.,  South  Parade,  Northallerton.  * 

Pickard,  Mr.  W.,  223,  Oxford  Street,  Manchester. 

Pickrell,  Mr.  G.,  Docking,  near  Lynn,  Norfolk. 

Pierson,  Mr.  C,  63,  Wellington  Road,  Leeds. 
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Pilley,  Mr.  S.,  9,  Bargate,  Boston. 

Pinkerton,  Mr.  W.,  17,  Greenside  Place,  Edinburgh. 

Pitman,'Mr.  J.,  50,  Eedcliff  Hill,  Bristol. 

Pitts,  Mr.  R  C,  8,  St.  Giles  Street,  Norwich. 

Place,  Mr.  W.  T.,  17,  Brunswick  Place,  Leeds. 

Plomley,  Mr.  J.  P.,  High  Street,  Rye. 

Plummer,  Mr.  E.,  185,  High  Street,  Peckham,  S.E. 

Plumtree,  Mr.  W.,  Louth. 

Poingdestre,  Mr.  C.  R.,  187,  Newingtoa  Butts,  S.E. 

Poll,  Mr.  W.  S.,  Great  Yarmouth. 

Pollard,  Mr.  H.  H.,  140,  High  Street,  Ryde,  Isle  of  Wight. 

Pond,  Mr.  B.  C,  New  Park  Road,  Brixton  Hill,  S.W. 

Poole,  Mr.  H.,  10,  Bond  Street,  Weymouth,  Dorset. 

Pooley,  Mr.  J.  C,  8,  George  Street,'  Bath. 

Porrett,  Mr.  G.  W.,  64,  Newborough  Street,  Scarborough. 

Postans,  Mr.  A.  P.,  3,  Lower  Sackville  Street,  Dublin. 

Pote,  Mr.  S.  R.,  2,  Windsor  Terrace,  Summerland  Street,  Exeter. 

Potts,  E.,  F.C.S.,  163,  High  Street,  Sunderland. 

Potts,  Mr.  R.S.,  Ilkeston. 

Potts,  Mr.  T.,  5,  Grainger  Street,  Newcastle-on-Tyne. 

Potter,  Mr.  H.,  Sutton,  Surrey. 

Poulton,  Mr.  J.,  Courtenay  Street,  Newton  Abbot. 

Powers,  Mr.  E.,  Priory  Works,  Coventry. 

Pownall,  Mr.  T.  R.,  45,  St.  George's  Road,  Bolton. 

Pratt,  Mr.  G.  W.,  9,  Cavendish  Street,  Chorlton-on-Medlock,  Manchester. 

Preston,  Mr.  J.,  4,  High  Street,  Sheffield. 

Preston,  Mr.  J.  C,  88,  Leadenhall  Street,  E.C., 

Price,  Mr.  W.,  157,  Bromsgrove  Street,  Birmingham. 

Pridmore,  Mr.  T.,  Castle  Street,  Hinckley,  Leicestershire. 

Priestley,  Mr.  J.,  12,  Deansgate,  Bolton. 

Priestly,  Mr.  J.,  Beech  Street,  Sunderland; 

Prince,  Mr.  A.  G.,  Longton. 

prince,  Mr.  H.,  5,  Fore  Street,  Taunton. 

Pritchard,  Mr.  J.,  67,  Chorlton  Road,  Manchester. 

Procter,  Dr.  W.,  24,  Petergate,  York. 

Proctor,  Mr.  B.  S.,  11,  Grey  Street,  Newcastle-on-Tyne. 

Proctor,  Mr.  S.  J.,  Great  Malvern. 

Prosser,  Mr.  E.  T.,  Head  Street,  Colchester. 

Provost,  Mr.  J.  P.,  High  Street,  Huntingdon. 

Pollan,  Mr.  T.,  Lumb  Lane,  Bradford,  Yorkshire. 

Pullin,  Mr.  W.  H.,  115,  Warwick  Street,  Leamington. 

Parves,  Mr.  S.,  4,  Clerk  Street,  Edinburgh. 

Qaarrington,  Mr.  W.  B.,  Bath. 

Qaeenboro,  Mr.  J.,  30,  West  Street,  Boston,  Lincobishire. 

BabsoD,  Mr.  H.,  Dalwich,  S.E. 

Radford,  Mr.  J.  C,  56,  Fore  Street,  Devonport. 

Radley,  Mr.  W,  V.,  74,  Market  Place,  Sheffield. 

Raimes,  Mr.  R.,  Bonnington  Park,  Edinburgh. 

Rainey,  Mr.  £.,  Spilsby. 

Randall,  W.  B.,  F.O.8.,  146,  High  Street,  Southampton. 

Ransom,  Mr.  W.,  Ilitchin. 

Raatwick,  Mr.  J.,  West  Street,  Soathsea,  Hants. 

Ratcliffe,  Mr.  W.,  4,  Larches  Lane,  Compton  Koad,  Wolverhampton. 

Rayner,  Mr.  J.,  Long  Row.  Nottingham. 

Rayson,  Mr.  H.,  Wanstead,  Essex. 

Read,  Mr.  J.,  SaHsbory. 

Read,  Mr.  H.  H.  (Mr.  HeanleVa),  Peterboro. 

Readwin,  T.  A.,  F.O.S.,  1,  Mosi  Lane,  Weir,  Manchester. 
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Redfern,  Mr.  T.,  50,  King  Street,  Penrith. 

Bedford,  Mr.  A.,  30,  Oxford  Street,  Liverpool. 

Bedford,  Mr.  G.  A.,  30,  Oxford  Street,  Liverpool. 

Redwood,  Prof.  T.,  Ph.D.,  F..C.S.,  17,  Bloomsbury  Square,  W.C. 

Reed,  Mr.  C.  W.,  High  Street,  Lewisham,  S.E. 

Rees,  Mr.  D.,  Conwill  Elvet,  near  Carmarthen. 

Reeve,  Mr.  0.  J.,  Newhaven,  Sussex. 

Reeve,  Mr.  W.,  34,  St.  Peter's  Street,  Canterbury. 

Reid,  Mr.  N.,  39,  George  Street,  Perth. 

Reynolds,  Mr.  J.  J.,  3,  Hanover  Street,  W. 

Reynolds,  R.,  F.C.S.,  13,  Briggate,  Leeds. 

Rich,  Mr.  T.,  Weston-super-Mare. 

Richardson,  Mr.  G.,  12,  Norland  Place,  Notting  Hill,  W. ' 

Richardson,  J.  G.  F.,  F.C.S.,  Friar  Lane,  Leicester. 

Richardson,  Mr.  J.,  Knowsley  Street,  Bolton. 

Richardson,  Mr.  J.  H.,  3,  Arundel  Crescent,  Cork. 

Riches,  Mr.  T.,  1,  Victoria  Parade,  Torquay. 

Riddel,  Mr.  W.  R.,  Market  Place,  Hexham. 

Ridley,  Mr.  H.,  Princes  Risboro',  Bucks. 

Ridley,  Mr.  E.  H.,  75,  Bury  New  Road,  Manchester. 

Riddell,  H.  B.,  F.C.S.,  Whitefield  House,  Rothbury,  Morpeth. 

Rimmington,  Mr.  F.  M.,  Ivegate,  Bradford,  Yorkshire. 

Ritchie,  Mr.  J.  M.,  35,  Victoria  Street,  Derby. 

Ritchie,  Mr.  J.,  Morrison  Street,  Edinburgh."^ 

Robbins,  Mr.  J.,  372,  Oxford  Street,  W. 

Roberts,  Mr.  G.,  West  Bromwich. 

Roberts,  Mr.  J.  B.,  Bourne,  Lincolnshire. 

Roberts,  Mr.  J.,  Middleton,  Lancashire. 

Robertson,  Mr.  F.  F.  L.,  302,  Camberwell  Road,  S.E. 

Robertson,  Mr.  J.,  35,  George  Street,  Edinburgh. 

Robertson,  Mr.  W.,  Elgin. 

Robinson,  Mr.  A.  F.,  2,  Northgate,  Darlington. 

Robinson,  Mr,  B.,  1,  Broad  Street,  Pendleton,  Manchester. 

Robinson,  Mr.  H,,  1,  Canning  Street,  Liverpool. 

Robinson,  Mr.  J.,  Orford  Hill,  Norwich. 

Robinson,  Mr.  J.,  Chester-le- Street,  Durham. 

Robinson,  Mr.  J.  F.,  9,  Orange  Court,  Castle  Street,  Liverpool. 

Robinson,  J.  R.,  LL.D.,  F.R.G.S. ,  Westgate,  Dewsbury. 

Robinson,  Mr.  J.  S.,  1,  Eversfield  Place,  St.  Leonard's,  Hastings. 

Robinson,  Mr.  J.  S.,  Alfreton. 

Robinson,  Mr.  J.,  125,  Newgate  Street,  Bishop  Auckland. 

Robinson,  Mr.  R.,  58,  Yorkshire  Street,  Rochdale. 

Robson,  Mr.  J.  C,  25,  Queen  Street,  Darlington. 

Roddam,  Mr.  H.  R.,  Ropery  Banks,  North  Shields. 

Rogers,  Mr.  A.  R.,  Newmarket. 

Rogers,  Mr.  S.,  Shaldon,  near  Teignmouth. 

Rogers,  Mr.  W.  H.,  Colyton. 

Rogers,  Mr.  W.  S.,  42,  Wish  Street,  Southsea. 

Rogers,  Mr.  W.,  6,  World's  End,  Stepney,  E. 

Rogerson,  Mr.  M.,  Bradford,  Yorkshire. 

Romans,  Mr.  T.  W.,  55,  Westgate,  Wakefield. 

Rookledge,  Mr.  J.,  Easingwold. 

Roper,  Mr.  H.  E.,  Oundle. 

Rose,  Mr.  A.,  251,  Sauchiehall  Street,  Glasgow. 

Ross,  Mr.  L.  B.,  Great  Driffield. 

Rossiter,  Mr.  F.,  20,  George  Street,  Hastings. 

Rossiter,  W.,  F.R.G.S.,  F.C.S.,  91,  Blackfriars  Road,  E.C. 

Row,  Mr.  G.,  St.  Stephen's,  Norwich. 

Rowe,  Mr.  P.  M.,  High  Street,  Marlborough. 

Rowell,  Mr.  R.  H.,  Houghton-le- Spring. 
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Rowe,  Mr.  R.,  40,  Alfred  Place  West,  South  Kensington,  S.W. 

Russell,  Mr.  C.  J.  L.,  Windsor. 

Russell,  Mr.  J.,  Ill,  Nethergate,  Dundee. 

Ryder,  Mr.  T.  F.,  62,  Market  Street,  Manchester. 

Sainsbury,  Mr.  E.,  176,  Strand,  W.C. 

Sainsbury,  Mr.  S.,  176,  Strand,  W.C. 

Salisbury,  Mr.  W.  B.,  3,  Market  Street,  Leicester. 

Salmon,  Mr.,  30,  Western  Road,  Hove,  Brighton. 

Salter,  Mr.  G.,  29,  Red  Lion  Square,  W.C. 

Salter,  Mr.  T.,  Bradninch,  near  CoUumpton,  Devon, 

Samuel,  Mr.  A.  H.,  56,  Hanover  Street,  Liverpool. 

Samuel,  Mr.  J.  B.,  217,  Edgware  Road,  W. 

Sandall,  Mr.  W.,  2,  Drapery,  Northampton. 

Sandeman,  Mr.  P.,  17,  High  Street,  Dundee. 

Sandford,  Mr.  G.  W.,  47,  Piccadilly,  W. 

Sandiland,  Mr.  R.  B.,  Bicester,  Oxfordshire. 

Sands,  Mr.  J.,  Plough  Court,  Lombard  Street,  E.C. 

Sang,  Mr.  E.,  Barony  Street,  Edinburgh. 

Sangster,  Mr.  A.,  66,  High  Street,  St.  John's  Wood,  N,  W. 

Sapp,  Mr.  A.,  Winchester  Street,  Basingstoke. 

Sapp,  Mr.  J.  J.,  Palmerston  Road,  Southsea. 

Sargent,  Mr.  D.,  222,  Albany  Road,  Camberwell,  S.E. 

Sarsfield,  Mr.  W.,  Winton  Street,  Durham. 

Saunders,  Mr.  E.  C,  7,  The  Polygon,  Clifton,  Bristol, 

Saunders,  Mr.  T.  P.,  Bradford-on-Avon. 

Savage,  Mr.  W.  D.,  65,  Edward  Street,  Brighton. 

Savage,  Mr.  W.,  65,  Ed^ward  Street,  Brighton. 

Saville,  Mr.  J.,  Howden,  Yorkshire. 

Savory,  Mr.  C.  H.,  143,  New  Bond  Street,  W. 

Savory,  Mr.  J.,  143,  New  Bond  Street,  W. 

Savory,  Mr.  H.  B.,  Painswick,  Gloucestershire. 

Saxby,  Mr.  H.,  jun.,  Lewes,  Sussex. 

Schacht,  Mr.  G.  F.,  7,  Regent's  Place,  Clifton,  near  Bristol. 

Schacht,  Mr.  W.,  6,  Finsbury  Place,  South,  E.C. 

Schweitzer,  Mr.  J.,  86,  King's  Road,  Brighton. 

Scott,  W.  L.,  F.C.S.,  Wolverhampton. 

Scruton,  Mr.  P.  D.,  Market  Place,  Boston,  Lincolnshire. 

Seaman,  Mr.  J.  S.,  Marlow. 

Searby,  Mr.  W.,  White  Lion  Street,  Norwich. 

Seath,  Mr.  A.,  Dunfermline. 

Seccombe,  Mr.  F.,  Fore  Street,  Totnes,  Devon. 

Selkirk,  Mr.  J.,  108,  Patrick  Street,  Cork. 

Sells,  Mr.  R.  J.,  Tunbridge  Wells. 

Semple,  Mr.  J.,  12,  King  Street,  Port  Glasgow. 

Bevers,  Mr.  J.,  23,  Stricklandgate,  Kendal. 

Seward,  Mr.  W.,  High  Town,  Hereford. 

Sham,  G.,  M.D.,  Petergate,  York. 

Sharp,  Mr.  C,  Queen's  College,  Liverpool. 

Sharpe,  Mr.  D.  B.,  Borough  Road,  Sunderland. 

Sharpe,  Mr.  G.  Y.,  84,  High  Street,  Notting  Hill,  W. 

Sharpies,  G.  W.,  7,  Central  Beach,  Blackpool. 

Shaw,  Mr.  A.,  Biddings,  Derbyshire. 

Shaw,  Mr.  H.  W.  (Messrs.  Dunhill  &  Son),  Doncaster. 

Shaw,  Mr.  J.,  24,  Great  George  Place,  Livorpool. 

Shaw,  Mr.  R.,  Beacomb,  Birkenhead. 

Sheldon,  Mr.  A.,  7,  Bath  Street,  Walsall. 

Shelley,  Mr.  U.,  2,  Church  Htreot,  Twickenham. 

Shephard,  Mr.  T.  F.,  37,  All  Saints'  Road,  Westboume  Park,  W. 

Shepbeord,  Mr.  T.,  12,  Bridge  Street  Bow,  Ohester. 

2  ic 
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Shepherd,  Mr.  C.  W.,  Adlington,  Lancaster. 

Shepperley,  Mr.  J.,  jun.,  58,  Long  Row,  Nottingham. 

Shields,  Mr.  J.,  372,  Vauxhall  Road,  Liverpool. 

Shillinglaw,  Mr.  W.,  60,  Price  Street,  Birkenhead. 

Shipman,  Mr.  J.  J.,  22,  Bridge  Street,  Northampton. 

Shirtliff,  Mr.  W.,  6,  Brooklyn  Terrace,  Shepherd's  Bush,  W. 

Shorrock,  Mr.  R.,  6,  Market  Street,  Over  Darwen,  Lancashire. 

Siebold,Mr,  L.,  225,  Oxford  Street,  Manchester. 

Silson,  Mr.  R.  W.,  213,  Church  Street,  Manningham,  Bradford. 

Silverlock,  Mr.  H.  T.,  92,  Blackfriars  Road,  S.E. 

Silvers,  Mr.  G.,  Gaol  Street,  Yarmouth. 

Silvester,  Mr.  H.  T.,  Knutsford,  Cheshire. 

Simmonds,  Mr.  P.  L.,  29,  Cheapside,  E.C. 

Simmons,  Mr.  A.,  Alcester. 

Simpson,  Mr.,  52,  North  Bridge,  Edinburgh.  , 

Simpson,  Mr.  A.  L.,  Stowmarket. 

Simpson,  Mr.  H.  D.,  2,  New  Street,  Louth. 

Simpson,  Mr.  J.  W.,  212,  New  City  Road,  Glasgow. 

Simpson,  Mr.  R.,16,  Henry  Street,  Dublin. 

Simpson,  Mr.  T.,  6,  Havelock  Terrace,  Forest  Hill,  S.E.  . 

Sims,  Mr.  J.,  Hirwain. 

Sinclair,  Mr,  G.,  29,  South  Portland  Street,  Glasgow. 

Sindall,  Mr.  J.  W.,  High  Street,  Knaresborough. 

Skidmore,  Mr.  J.,  Chilworth  Street,  Paddington,  W. 

Skipper,  Mr.  E.,  169,  Hemingford  Road,  N. 

Skoulding,  Mr.  G.  S.  F.,  Church  Plain,  Yarmouth. 

Slack,  Mr,  J.,  Scotch  Street,  Carlisle. 

Slack,  Mr.  J.  L,,  Prescott. 

Slater,  Mr.  T.,  Stone,  Staffordshire. 

Slater,  Mr.  W.  H.,  Romsey,  Hants. 

Sleggs,  Mr.  G.  R,,  58,  Queen's  Road,  Everton,  LiverpooL 

Slingsby,  Mr.  C.  S.,  Bridge  Street,  Hindley. 

Slugg,  J.  T.,  F.R.A.S.,  242,  Stretford  Road,  Manchester. 

Smallwood,  Mr,  J,  W.,  78,  Mill  Street,  Macclesfield, 

Smart,  Mr,  J,,  Nicholas  Cliff,  Scarborough. 

Smeeton,  Mr.  W.,  26,  Commercial  Street,  Leeds. 

Smiles,  Mr.  J.,  5,  East  Eyre  Place,  Canonmills,  Edinburgh. 

Smiles,  Mr.  J.,  21,  Duke  Street,  Edinburgh. 

Smith,  Mr,,  3,  Lower  Parade,  Leamington. 

Smith,  Mr.  A,,  39,  Ann  Street,  Birmingham. 

Smith,  Mr.  A.,  Duke  Street,  Edinburgh. 

Smith,  Mr.  A.,. 35,  High  Street,  Crediton. 

Smith,  Mr.  C.  S.,  Cirencester. 

Smith,  Mr.  D..,  54,  High  Street,  Stroud,  Gloucestershire. 

Smith,  Mr.  E.,  8,  The  Strand,  Torquay. 

Smith,  Mr.  F.  D.,  Magdalen  Street,  Norwich, 

Smith,  Mr,  H,,  205,   St,  Johns'  Street  Road,  E.C. 

Smith,  Mr.  J.  D.,  Magdalen  Street,  Norwich. 

Smith,  Mr.  J.,  1,  Market  Place,  Manchester. 

Smith,  Mr.  J.  S.  T.  W.,  Back  Street,  Hexham. 

Smith,  Mr.  N.,  372,  High  Street,  Cheltenham. 

Smith,  R.,  M.D.,  Durham  City  Asylum,  Sedgefield,  Ferryhill. 

Smith,  Mr.  R.  B.,  Market  Place,  Norwich. 

Smith,  Mr.  T.,  Heriot  HiU  House,  Edinburgh. 

Smith,  Mr.  T.  J.,  F.G.S.,  F,L,S.,  10,  North  Church  Side,  Hull. 

Smith,  Mr.  W.,  3,  Celbridge  Place,  Paddington,  W. 

Smith,  Mr.  W.,  Exchange  Street,  Market  Place,  Nottingham. 

Smith,  Mr.  W.  F.,  280,  Walworth  Road,  S. 

Smith,  Mr.  W.  H.,  County  Hospital,  Brighton. 

Smith,  Mr.  W.  L.,  Cotishall,  Norfolk. 
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Smith,  Mr.  W.,  Sutton  Coldfield. 

Smith,  Mr.  \V.,  83,  Western  Eoad,  Brighton. 

Snape,  Mr.  E.,  Great  Hampton  Street,  Birmingham. 

SneU,  Mr.  C.  H.,  K.N.  Hospital,  Plymouth. 

Snowdon,  Mr.  K.,  52,  Kobertson  Street,  Hastings. 

Soames,  Mr.  W,,  Wargrave,  near  Henley-on-Thames. 

Southall,  Mr.  A.,  Bull  Street,  Birmingham. 

Southall,  Mr.  W.,  Bull  Street,  Birmingham. 

Sowerby,  Mr.  J. ,  78,  English  Street,  Carlisle. 

Sparrow,  Mr.  W.  C.  F.,  2,  Kanelagh  Terrace,  Pimlico,  S.W. 

Spavould,  Mr.  E.,  15,  Fowler  Street,  Rye  Bank,  Sheffield. 

Spearing,  Mr.  J.,  53,  Above  Bar,  Southampton. 

Spence,  Mr.  F.,  Pendleton  Alum  Works,  Oldham  Road,  Manchester. 

Spence,     P.,     F.C.S.,     Pendleton     Alum     Works,     Oldham     Road, 

Manchester. 
Spencer,  Mr.  P.,  Lower  Prior  Street,  Newcastle-on-Tyne. 
Sprackett,  Mr.  G. ,  The  Drawbridge,  Bristol. 
Squire,  Mr.  A.,  1,  Bush  Lane,  E.G. 
Squire,  Mr.  A.  H.,  1,  Bush  Lane,  E.G. 
Squire,  Mr.  A.  H.,  277,  Oxford  Street,  W. 
Squire,  Mr.  J. ,  35a,  Peascod  Street,  Windsor. 
Squire,  Mr.  W.,  5,  Coleman  Street,  E.G. 
Squire,  Mr.  W.,  Swinefleet,  Goole. 
Stable,  Mr.  R.  H.,  New  Park  Street,  Southwark,  E.G. 
StafifeU,  Mr.  H. ,  Dunstable. 
Stainthorpe,  Mr.  W,  W,,  Corbridge-on-Tyne. 

Stanford,  E.  C.  C.F.C.S.,  Edinbarnet,  Duntrocher,  Dumbartonshire. 
Staning,  Mr.  W.,  55,  Cogan  Street,  Hull. 
Stansfield,  Mr.  R.,  7,  Steeles  Terrace,  Haverstock  Hill,  N.W. 
Stanswood,  Mr.  J.,  265,  Commercial  Road,  Landport. 
Stanway,  Mr.  W.  H.,  Kington,  Herefordshire. 
Staples,  Mr.  C,  47,  High  Street,  Fulham,  S.W. 
Staples,  Mr.  E.,  Wilton. 

Stark,  Mr.  J.  S.,  9,  Clayton  Street,  Newcastle-on-Tyne. 
Starting,  Mr.  H.  W.,  1,  Lancaster  Gate,  Hyde  Park,  W. 
Stead,  Mr.  B.,  20,  Upper  Head  Row,  Leeds. 
Stead,  Mr.  T.,  Bradford,  Yorks. 
Steel,  Mr.  F.  W.,  283,  Liverpool  Road,  Islington,  N. 
Sterriker,  Mr.  J.,  Driffield. 

Steven,  Mr.  D.  P.,  133,  St.  George  Street  East,  E. 
Stevens,  Mr.  A.  J.,  187,  Parrock  Street,  Gravesend. 
Stevens,  Mr.  F.,  51,  Judd  Street,  W.C. 
Stevens,  Mr.  P.  A.,  70,  Hyde  Road,  Hoxton,  N. 
Stevens,  Mr.  W.  G.,  63,  North  Street,  Brighton. 
Stevenson,  Mr.  R.,  Victoria  Street,  Derby. 
Stevenson,  Mr.  W.,  Todmorden. 
Stevenson,  Mr.  W.,  166,  Edgware  Road,  W. 
Steward,  Mr.  A.,  Market  Place,  Yarmouth. 
Steward,  Mr.  J.,  Trimpley,  near  Bewdley. 
Steward,  Mr.  J.,  High  Street,  Brierley  Hill. 
Stewart,  Mr.  J.,  Cadzon  Street,  Hamilton. 
Stiell,  Mr.  G.,  Dunfermline. 
Stiles,  Mr.  M.  H.,  Doncastor. 
Stockings,  Mr.  A.,  St.  Stephen's,  Norwich. 
Stoddart,  W.  W.,  F.C.S.,  F.O.S.,  9,  North  Street,  Bristol. 
Btoddart,  Mr.  W.  W.  B.,  9,  North  Street,  Bristol. 
Stone,  Mr.  J.,  Honnslow. 
Stooke,  Mr.  A.,  217,  Edgware  Road,  W. 
Storrar,  Mr.  D.,  228,  High  Street,  Kirkcaldy. 
Stott,  W.,  Ph.D.,  Sowerby  Bridge. 
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Strachan,  Mr.  J,  L,,  25,  High  Street,  Gosport. 

Straughton,  Mr,  J,,  41,  Main  Street,  Cockermouth. 

Strawson,  Mr.  G.  F.,  101,  High  Holborn,  London,  W.C. 

Stronge,  Mr.  R.,  28,  Grosvenor  Street,  Bolton. 

Sugden,  Mr.  S.,  Waterfoot,  near  Manchester. 

Sumner,  Mr.  R.  M.,  50a,  Lord  Street,  Liverpool. 

Sumner,  Mr.  R,,  50a,  Lord  Street,  Liverpool. 

Sussum,  Mr.  F.,  6,  Market  Hill,  Cambridge. 

Sutter,  Mr.  E.,  29,  Red  Lion  Square,  W.C. 

Sutton,  Mr.  C.  W.,  Stowmarket. 

Sutton,  F.,  F.C.S.,  Bank  Plain,  Norwich. 

Sutcliffe,  Mr.  J.,  154,  Larkall  Lane,  Clapham,  S.W. 

Sutcliflfe,  Mr.  R.,  113,  Crown  Buildings,  Booth  Town,  Halifax. 

Swan,  Mr.  J.  W.,  Mosley  Street,  Newcastle-on-Tyne. 

Swenden,  Mr~  J,,  14,  High  Row,  Darlington. 

Swift,  Mr.  F.,  Spalding. 

Swinn,  Mr.  C,  Royston,  Herts. 

Sykes,  Mr.  T.  H.,  Lord  Street,  Southport. 

Symes,  Dr.  C,  York  Place,  Oxton  Road,  Birkenhead. 

Symons,  Mr.  W.,  26,  Jay  Street,  Barnstable. 


Tait,  Mr.  W.,  139,  Princes  Street,  Edinburgh. 

Tamplin,  Mr.  E.  C,  Kingston-on-Thames. 

Tanner,  Mr.  A.,  23,  Prescott  Road,  Fairfield,  Liverpool. 

Tanner,  Mr.  B.,  2,  Hardgreave's  Buildings,  Chapel  Street,  Liverpool. 

Tanner,  Mr.  N.  W.,  246,  High  Street,  Exeter. 

Taplin,  Mr.  W.  G.,  75,  Hampstead  Road,  N.W. 

Tate,  Mr.  A.  N.,  7,  Irwell  Chambers,  Livei-pool. 

Taubman,  Mr.  H.  A.,  33,  Southampton  Row,  London,  W.C. 

Taubman,  Mr,  R,,  124,  Southampton  Row,  London,  W.C, 

Taylor,  Mr.  A.,  5,  St.  Andrews'  Square,  Edinburgh. 

Taylor,  Mr.  B.,  Briggate,  Leeds. 

Taylor,  Mr.  C,  10,  Cleveland  Square,  Liverpool. 

Taylor,  Mr.  E.,  Yorkshire  Street,  Rochdale. 

Taylor,  Mr.  E.,  Droitwich. 

Taylor,  Mr.  F.,  3,  Concert  Street,  Liverpool. 

Taylor,  Mr.  G.  S,,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Taylor,  Mr.  H.,  Flowergate,  Whitby. 

Taylor,  Mr.  H.  H, ,  Linthorpe  Road,  Middlesboro-on-Tees. 

Taylor,  Mr.  J.,  13,  Baker  Street,  W. 

Tayloi*,  Mr.  J,  H,,  Harrogate. 

Taylor,  Mr.  R.,  Ryde,  Isle  of  Wight. 

Taylor,  Mr.  R, ,  Paradise  House,  Oxford, 

Taylor,  Mr.  S.,  Market  Place,  Westbury,  Wilts. 

Taylor,  Mr.  S.,  1,  Great  George  Street,  Leeds. 

Taylor,  Mr.  T.,  Newport  Pagnell. 

Taylor,  Mr.  T.,  81,  High  Street,  Peckham,  S.E. 

Taylor,  Mr.  T.  H.,  2,  St.  Ann's  Square,  Manchester. 

Taylor,  Mr.  W.,  88,  Deansgate,  Bolton. 

Taylor,  Mr.  W.  G.,  Hungerford,  Berks. 

Taylor,  Mr.  W.,  Market  Place,  Heywood. 

Taylor,  Mr,  W.  G.,  Trent  Valley  Mill,  Nuneaton. 

Tebbut,  Mr.  T.,  3,  Manchester  Terrace,  Kilburn,  N.W. 

Teed,  Mr.  D.,  Exmouth. 

Temperley,  Mr.  T.,  107,  Pilgrim  Street,  Newcastle-on-Tyne. 

Terry,  Mr.  T.,  1,  Egerton  Crescent,  Withingtoc,  Manchester. 

Thomas,  Mr.  J.,  Bridge,  Kent. 

Thomas,  Mr.  J.  H.,  Boston,  Lines. 

Thomas,  Mr.  R.,  143,  High  Street,  Merthyr. 
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Thomas,  R.  W.,  F.C.S.,  10,  Pall  Mall,  S.W. 

Thompson,  Mr.  A.,  33,  English  Street,  Carlisle. 

Thompson,  Mr.  C.  H.,  Maidenhead. 

Thompson,  Mr.  E.,  1,  King  Street,  Dover. 

Thompson,  Mr.  F.,  1,  Market  Place,  Manchester, 

Thompson,  Mr.  G.,  Alston. 

Thompson,  Mr.  H.,  11,  Little  Britain,  E.G. 

Thompson,  Mr.  H.,  Moor  Street,  Sunderland. 

Thompson,  Mr.  J.,  11,  Aldersgate  Street,  E.G. 

Thompson,  Mr.  J.,  Knareshoro',  Yorkshire. 

Thompson,  Mr.  J.  T,,  Richmond,  Yorkshire. 

Thompson,  Mr.  T.,  Market  Place,  Richmond,  Yorka. 

Thompson,  Mr.  W.  M.,  1,  Belle  Vue  Place,  Great  Malvern, 

Thompson,  Mr.  W.,  87,  High  Street  East,  Sunderland. 

Thorbum,  Mr.  H.,  Newgate  Street,  Bishop  Auckland. 

Thornley,  Mr.  C,  Stow-on-the-Wold. 

Thornton,  Mr.  S.,  Beacon,  Exmouth,  Devon. 

Thrower,  Mr.  E,  A.,  Diss. 

Thurlby,  Mr,  G,,  King  Street,  Yarmouth. 

Tibbs,  Mr.  F,,  47,  Blackfriars  Road,  S.E. 

Tichborne,  C.  R.  G.,  F.G.S.,  40,  Mary  Street,  Dublin. 

Tidman,  Mr.  W.,  10,  Wormwood  Street,  E.G. 

Tigar,  Mr.  H.  B.,  2,  Drapery,  Northampton. 

Tighe,  Mr.  H.  W.,  High  Street,  Exeter. 

Tilden,  W.  A.,  D.Sc,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Tipping,  Mr.  H.  J,  W,,  High  Street,  Stoke  Newington,  N. 

Titley,  Mr,  T.,  44,  Gharlotte  Street,  Fitzroy  Square,  W. 

Todd,  Mr.  J,,  English  Street,  Carlisle. 

Todd,  Mr.  R.  P.,  16,  Robertson  Street,  Hastings. 

Tollintcn,  Mr.  R.  B.,  York. 

Tomlinson,  Mr.  G.  D.,  Bristol  Road,  Birmingham, 

Tomlinson,  Mr,  W,,  2,  Albert  Bridge,  Manchester, 

Toone,  Mr.  J.  H.,  Granby  Street,  Leicester. 

Toone,  Mr.,  J.  A.,  East  Street,  Warminster. 

Towerzey,  Mr,  A,,  7,  Regent  Place,  Glifton,  near  Bristol. 

Townsend,  Mr.  C.,  4,  Union  Street,  Bristol. 

Tozier,     W.,    L.A.H.I.,    Alexandra     Terrace,    Bloomfield     Avenue, 

Dublin. 
Troakes,  Mr,  W.  H,,  Kingsbridge,  Devon. 

Trotman,  Mr.  A.  G.,  16,  Cambridge  Street,  Hyde  Park  Square,  W. 
Trough  ton,  Mr.  G.,  72,  Old  Hall  Street,  Liverpool. 
Truman,  Mr.  F.  W.,  187,  Newington  Butts,  S.E. 
Truman,  Mr.  H,  W.,  1,  Angleside  Villas,  Streatham,  S.W. 
TuUy,  Mr.  J.,  senr..  East  Grinstead,  Sussex. 
Tupholme,  Mr.  J.  T.,  38,  Lamb's  Conduit  Street,  W.C. 
Turner,  Mr.  A.,  Fairfield,  Liverpool. 
Turner,  Mr.  C.  E.,  63,  Great  Russell  Street,  W.C. 
Turner,  Mr.  G,,  Honiton. 
Turner,  H.,  M.R.C.8.,  Toad  Street.  Rochdale, 
Tomer,  Mr.  J.  (Messrs.  Bell  &  Riddle),  Market  Place,  Hexham. 
Turner,  Mr.  J.,  886,  High  Street,  Lincoln. 
Turner,  Mr.  J, ,  Aylesbury. 
Turner,  Mr.  J.  A.,  Whitfield  Road,  Liverpool. 
Tumey,  Mr.  S.  B.,  Plymouth. 

Tuson,  Prof.  R,  V.,  F.C.8.,  Royal  Veterinary  College,  Camden  Town,  N.W. 
Twemlow,  Mr.  F.  E.,  452,  Edgware  Road,  W. 
Twinberrow,  Mr.  J.  K.,  80,  Wigmore  Street,  Cavendish  Square,  W. 
Twinberrow,  Mr.  J. ,  58,  Broad  Street,  Worcester. 
Tylee,  Mr.  J.  P.,  Bath. 
Tyrer,  Mr.  P.,  90,  Albert  Boad,  Dalston,  E. 
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Umuey,  C.,F.C.S.,  40,  Aldersgate  Street,  E.G. 
Uppleby,  Mr.  H.,  6,  Victoria  Street,  Leamington. 
Upton,  Mr.  E.  J,,  Wallingford,  Berks. 
Utley,  Mr.  A.,  6,  Mount  Vernon  Koad,  Liverpool. 
Utting,  Mr.  C.  E.,  Diss. 

Vennall,  Mr.  G.,  Cranleigh,  Guildford. 

Vergo,  Mr,  C,  The  Foregate,  Worcester. 

Verity,  Mr.  E.,  35,  Warwick  Street,  Regent  Street,  W. 

Voce,  Mr.  W.  G.,  Dudley  Street,  Brierley  Hill. 

Wade,  Mr.  J.,  174,  Warwick  Street,  Pimlico,  S.W. 

Wade,  Mr.  W.,  2,  Naval  School  Buildings,  New  Cross,  S.E. 

Waite,  Mr.  J.  H.,  Cawood,  Yorks. 

Wakefield,  Mr.  T.,  Church  Parade,  Hounslow. 

Wakeham,  Mr.  C,  Helston. 

Walford,  Mr.  R.  J.,  St.  Albans'  Eow,  Weymouth. 

Walkden,  Mr.  J.,  Birkenhead. 

Walker,  Mr.  B.  W.,  26,  Clapham  Road,  S.W. 

Walker,  Mr.  C.  W.,  180,  Falkner  Street,  Liverpool. 

Walker,  Mr.  D.  P.,  125,  New  City  Road,  Glasgow. 

Walker,  Mr.  J.,  Manchester  Road,  Bradford,  Yorkshire. 

Walker,  Mr.  J.,  124,  High  Street,  Tewkesbury. 

Walker,  Mr.  J.  D.,  1,  Abbey  Street,  Carlisle. 

Walker,  Mr.  J.  S.,  77,  Great  Ducie  Street,  Manchester. 

Walker,  Mr.  W.,  Broad  Street,  Bath. 

Wall,  Mr.  T.,  The  Hospital,  West  Bromwich. 

W^allwork,  Mr.  J.,  Tyldesley,  near  Manchester. 

Walpole,  Mr.  W,,  White  Lion  Road,  Yarmouth. 

Walsh,  Mr.  E.,  209,  York  Street,  Cheetham,  Manchester. 

Walton,  Mr.  R.,  286,  High  Street,  Exeter. 

Walton,  Mr.  B.  B.,  Lichfield. 

Ward,  G.,  F.C.S.,  Mechanics'  Institution,  Leeds. 

Ward,  Mr.  W.,  3,  Wool  Market,  Berwick-on-Tweed. 

Ward,  Mr.  W.  B.,  8,  High  Street,  Little  Lever,  Bolton. 

Warhurst,  Mr.  W.  T.,  102,  Great  Homer  Street,  Liverpool. 

Warneford,  Mr.  F.,  Queen's  Road,  Brighton. 

Warner,  Mr.  C.  H.,  55,  Fore  Street,  E.C. 

Warner,  Mr.  G.  T.,  1,  Mall,  Clifton,  Bristol. 

Warrand,  Mr.  T.,  Old  Brentford,  Middlesex. 

Warren,  Mr.  G.,  16,  Guilford  Road,  Brighton. 

Warren,  Mr.  T.  T.  P.  B.,  F.E.S.,  Tamworth  Ho.,  Mitcham  Common,  S. 

Warrior,  Mr.  H.,  Northallerton, 

Wastie,  Mr.  F.  W.,  183,  Lower  Kennington  Lane,  S.E. 

Waterall,  Mr.  G.  E. ,  Nottingham. 

Waterhouse,  Mr.  J.,  Ashton-under-Lyne. 

Watkinson,  Mr.  J,  W,,  Kearsley,  Farnworth,  Bolton, 

Watling,  Mr.  A.,  59,  Camberwell  New  Road,  Kennington,  S.E. 

Watson,  Mr.  J.  (Messrs.  Hurst  &  Co.),  Aire  Street,  Leeds. 

Watson,  Mr.  D.,  Park  Crescent,  Torquay, 

Watson,  Mr.  G.  P;,  Lower  King  Street,  Norwich. 

Watson,  Mr.  J.  E.  H.,  Rose  Lane,  Norwich, 

Watson,  Mr.  T,  D,,  18a,  Basinghall  Street,  E,C. 

Watson,  Mr.  T,  E.,  75,  Clayton  Street,  Newcastle-on-Tyne. 

Watts,  Mr.  W.,  10,  Bedford  Terrace,  Kensington,  W. 

Watts,  Mr.  E.  P.,  Dorchester,  Dorset. 

Watts,  J.,  D.Sc,  57,  Baker  Street,  W. 

Watts,  W.  M.,  D.Sc,  F.C.S.,  Beachfield,  Bowdon,  Cheshire. 

Waugh,  Mr.  A.,  177,  Regent  Street,  W. 
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Waugh,  Mr.  G.,  177,  Regent  Street,  W. 

Wearing,  Mr.  W.,  37,  Cheapside,  Lancaster. 

Weaver,  Mr.  E.,  29,  Chapel  Street,  Belgrave  Square,  W, 

Webb,  Mr.  E.  A.,  56,  Hanover  Street,  Liverpool. 

Webster,  Mr.  S.  M.,  33,  Bridge  Street,  Warrington, 

Webster,  Mr.  G-.,  Church  Street,  St.  Helen's, 

Weir,  Mr.  J.  S.,  Market  Square,  Merthyr. 

Welbury,  Mr.  G.,  Bridge  Gate,  East  Retford, 

Welch,  Mr.  C,  20,  Sussex  Place,  Reading. 

Weller,  G.,  J.P.,  Queen's  Terrace,  Windsor, 

Wellington,  Mr.  J.  M.,  Oakham,  Rutland. 

Welsh,  Mr.  T.,  29,  Mosley  Street,  Newcastle-on-Tyne, 

West,  Mr.  E.  R.,  17,  Strand,  Dawlish, 

West,  Mr.  J.,  15,  Fleet  Street,  Torquay. 

West,  Mr.  T,,  Stretford,  Manchester. 

Weston,  Mr.  C.,  4,  Regents  Parade,  Mill  Street,  Ventnor,  Isle  of  Wight 

Weston,  Mr.  S.  J.,  151,  Westbourne  Terrace,  W. 

Westrup,  Mr.  J.,  76,  Kensington  Park  Road,  W. 

Westwood,  Mr.  W.  B.,  16,  Newgate  Street,  E.C. 

Westwood,  Mr.  A.,  Dudley  Street,  Brierley  Hill. 

Wheaton,  Mr.  W.  F.,  Ringwood,  Hants. 

Wheeldon,  Mr.  J.,  217,  Stockport  Road,  Manchester. 

Wheeler,  Mr.  A,  A.,  Sullivan's  Quay,  Cork. 

Wheeler,  Mr.  J.,  Chipping  Sodbury. 

While,  Mr.  W.  J.,  Victoria  Road,  Ebbw  Vale,  Monmouth. 

Whincup,  Mr,  W.,  404,  Essex  Road,  Islington,  N. 

Whitburn,  Mr.  A.  R.,  174,  Regent  Street,  W, 

White,  Mr.  E.  A,,  Mayfield,  Hawkurst. 

White,  Mr.  F.,  London  Road,  Nottingham. 

White,  Mr.  J.,  20,  Paterson  Street,  Glasgow. 

Whitfield,  Mr.  H.,  Worcester. 

Whitfield,  J,,  F.C.S.,  18,  Westbro',  Scarborough, 

Whitla,  Mr.  J.,  Monaghan,  Ireland. 

Whitrod,  Mr.  H.  F.,  Diss, 

Whifctaker,  Mr.  W.,  Runcorn. 

Whittle,  Mr.  S.,  Leigh,  Lancashire, 

Whittles,  Mr.  H.,  Wheeler  Street,  Lozells,  Birmingham. 

Whitworth,  Mr.  J.,  Littleboro,  near  Manchester. 

Whyte,  Mr.  W.,  554,  St.  Vincent  Street,  Glasgow. 

Wiggin,  Mr.  J.,  34,  St.  Matthew's,  Ipswich. 

Wild,  Mr.  J.,  Clarendon  Place,  Hyde,  Cheshire. 

Wilday,  Mr.  G.  E.,  Market  Place,  Bicester,  Oion. 

Wilkinson,  Mr.  G.,  267,  Waterloo  Road,  Manchester. 

Wilkinson,  Mr.  W.,  114,  Lambeth  Walk,  S.E. 

Wilkinson,  Mr.  W.,  Church  Street,  Colne. 

Wilkinson,  Mr.  W.,  263,  Cheetham  Hill,  Manchester. 

Williams,  Mr.  C.  H.,  2,  Langland  Villas,  Mumbles,  Swansea. 

Williams,  Mr.  C.  J.,  Smith  Street,  St.  John's,  Warwick. 

Williams,  Mr.  D.  P.,  Llanberis,  Carnarvon. 

Williams,  Mr.  E.  V.,  67,  St.  Thomas  Street,  Weymouth. 

Williams,  Mr.  G.  L.,  Bumham,  Bridgewater. 

Williams,  Mr.  H.  W.,  1,  High  Street,  Barmouth. 

Williams,  Mr.  J.  B.,  Kingswinford,  near  Dadley. 

Williams,  J.,  F.C.S.,  5,  New  Cavendish  Street,  W. 

WilUams,  Mr.  J.  E.,  The  Eastgate,  Chester.     . 

Williams,  Mr.  J.  J.,  13,  Desborgh  Place,  Harrow  Road,  Paddington,  W. 

Williams,  Mr.  J.  V.,  15,  Soath  Terrace,  St.  Ives,  Cornwall. 

Williams,  Mr.  P.,  21,  West  Street,  Horsham. 

Williams,  Mr.  R.,  Middleton,  Manchester. 

Williams,  Mr.  E.,  2,  Gresham  PUoe,  EMt  Brixton,  S.W. 
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Williams,  Mr.  R.  W.,  Dolgelly. 

Williams,  Mr.  W.  H.,  13,  Upper  Baker  Street,  W. 

Williams,  Mr,  W.  P.,  Long  Row,  Nottingham. 

WilHams,  Mr.  W.,  29,  Red  Lion  Square,  W.C. 

Williams,  Mr.  W.,  265,  Crown  Street,  Liverpool. 

Williamson,  Mr.  D.,  Stoke  Terrace,  Guildford. 

Williamson,  Mr.  T.  U.  (Mr.  Hind's),  Coventry. 

Willis,  Mr.  B.  W.,  11,  Farfield,  Kidderminster. 

Willis,  Mr.,  King's  Lynn   Norfolk. 

Willmott,  Mr.  W.,  King's  College  Hospital,  W.C. 

Willmott,  Mr.  W.,  83,  High  Street,  Borough,  S.E. 

Willsher,  Mr.  S.,  Brunswick  House,  Tenterden. 

Wilmer,  Mr.  J.  G.,  13,  Bridge  Street,  Hull. 

Wilson,  Mr.  E.,  The  Moor,  Sheffield. 

Wilson,  Mr.  E.  W.,  102,  Westbourne  Street,  Everton,  Liverpool. 

Wilson,  Mr.  J.,  35,  High  Street,  Perth. 

Wilson,  Mr.  J.,  Penrith,  Cumberland. 

Wilson,  Mr.  J.  W.,  3,  Bootham,  York. 

Wilson,  Mr.  R.,  Clay  Cross,  Chesterfield. 

Wilson,  Mr.  W.,  21,  High  Street,  Hanley,  Staffordshire. 

Wilt,  Mr.  H.  H.,  Prescott  Road,  Old  Swan,  Liverpool. 

Windsor,  Mr.  G.,  East  Cornwall  House,  Torpoint,  Devonport.- 

Wing,  Mr.  T.,  Melton  Mowbray. 

Wink,  Mr.  J.  A.,  17,  North  Bridge,  Edinburgh. 

Witherington,  Mr.  T.,  7,  Foregate  Street,  Worcester. 

Wolferstan,  Mr.  G.  D.,  Midhurst,  Sussex. 

Wood,  Mr.  A.,  New  Brentford,  Middlesex, 

Wood,  C.  H.,  F.C.S.,  300,  High  Holborn,  W.C. 

Wood,  Mr.  E.,  49,  Berners  Street,  W. 

Wood,  Mr.  E.  B.,  46,  Holloway  Road,  Birmingham. 

Wood,  Mr.  J.,  8,  New  Street,  Barnsley. 

Wood,  Mr.  W.  A.,  41,  Church  Street,  Hunslet,  Leeds. 

Woodburn,  Dr.  J.  C,  8,  South  Portland  Street,  Glasgow. 

Woodcock,  Mr.  J.,  177,  Scotland  Road,  Liverpool. 

Woodhead,  Mr.  J.  T.,  29,  Paradise  Street,  Liverpool. 

Woodstock,  Mr.  C,  Woburn,  Bedfordshire. 

Woodward,  Mr.  J.  L.,  Bridgwater. 

Woodward,  Mr.  W.,  Chapter  Bar,  Nottingham. 

Woolley,  Mr.  H.,  69,  Market  Street,  Manchester. 

WooUey,  Mr.  G.  S.,  69,  Market  Street,  Manchester. 

Woolley,  Mr.  G.,  48,  Arkwright  Street,  Nottingham, 

Wootton,  Mr.  A.  C,  44a,  Cannon  Street,  E.C. 

Worfolk,  Mr.  F.,  57,  Bridge  Street,  Bolton. 

Worts,  Mr.  A.,  Harwich, 

Wovenden,  Mr.  H.,  Sale,  Manchester. 

Wright,  Mr.  A.,  51,  London  Road,  Lowestoft. 

Wright,   C.    R.  A.,   D.Sc,   F.C.S.,  Chemical  Laboratory,    St.  Mai-y' 

Hospital,  W. 
Wright,  F.,  L.S.A.,  Stamford  Bridge,  York. 
Wright,  Mr.  G.,  29,  Congreve  Street,  Birmingham. 
Wright,  Mr.  J.  A.  (Mr.  Morton,)  Ramsbottom. 
Wright,  Mr.  J.,  Chesterfield. 
Wright,  Mr.  J.,  165,  King  Street,  Yarmouth. 
Wright,  Mr.  W.  C,  55,  Great  Scotland  Road,  LiverpooL 
Wright,  Mr.  W.  F.,  1,  Wellington  Street,  Leamington. 
Wright,  Mr.  W.  V.,  50,  South wark  Street,  S.E, 
Wyatt,  Mr.  H.,  12,  Derby  Road.Bootle,  LiverpooL 
Wylde,  Mr.,  Hyde,  Manchester. 
Wyles,  Mr.  B.,  Bourne. 
Wyley,  Mr.  W\  F.,  Hertford  Street,  Coventry. 
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Wynne,  Mr.  E.  P.,  33,  High  Street,  Stratford-on-Avon. 
Wynne,  Mr.  F.,  Horsforth,  near  Leeds. 

Yarde,  Mr.  G.,  60,  Lamb's  Conduit  Street,  W.C. 

Yeates,  Mr.  T.  F.,  68,  Market  Street,  Manchester. 

Yewdall,  Mr.  E.,  Wade  Lane,  Leeds. 

Young,  Mr.  H.  T.  B.,  6,  AU  Saints  Street,  Beverley  Road,  Hull. 

Young,  Mr.  J.,  Folds  Road,  Bolton. 

Young,  Mr.  J.  C,  Warrington. 

Young,  Mr.  J.  R.,  17,  North  Bridge,  Edinburgh. 

Young,  P.,  F.R.C.S.Edin.,  28,  Ann  Street,  Dundee. 

Young,  Mr.  R.  F.,  New  Barnet,  N. 

Young,  Mr.  W.,  8,  Neeld  Terrace,  Harrow  Road,  W. 

Young,  Mr.  W.  F.,  High  Street,  Salisbury. 

Younger,  Mr.  T.,  Brampton,  Cumberland. 
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ALPHABETICAL    LIST     OF     TOWN^S 
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AT    WHICH 


The  names  to  which  an  asterisk  is  attached  are  those  of  Local  Secretaries. 
For  Alphabetical  List  of  Names,  see  page  473. 


Aberystwith. 

Attleborough. 

Button,  C. 

Davies,  J.  T. 

Clowes,  W.  C. 

Ekin,  C. 
Harding,  E. 

Accrington. 

Axnninster. 

Hill,  T. 

Astin,  E. 

Gunn,  F.  J. 

Lear,  W.  M. 
Marsh,  J.  H. 

Adlington,    Lanca- 

Aylesbury. 

Merrikin,  J. 

shire. 

Turner,  J. 

*Pooley,  J.  C. 
Quarrington,  W.  B. 
Tylee,  J.  P. 
Walker,  W. 

Shepherd,  C,  W. 

Aylsham. 

Alcester. 

Nicholson,  G.  D. 

Simmons,  A. 

Nicholson,  S. 

Alfreton. 

Bacup. 

Bawtry. 

Kobinson,  J.  S. 

Mace,  J. 

Jackson,  F.  J. 

Alnwick. 
Hunter,  H. 
Newbigen,  J.  S. 

Bagillt. 

Jones,  K.  L. 

Banbury. 

Beckenham,  Kent. 
Day,  T.  S. 

Alston. 

Ball,  G.  V. 

Bedale. 

Thompson,  G. 

Barmouth. 

Metcalfe,  W.  C. 

Altrincham. 
Hughes,  J.  T. 

Williams,  H. 
Barnard  Castle. 

Bedford. 

Anthony,  J.  L. 

Ampthill. 

Badcock,  J. 

Brown.  J. 

Belper,  Derbigh. 

Barnstaple. 

Burkinshaw,  W.  T. 

Arbroath. 

Curtis,  W. 

Burns,  D.  H. 
Ogilvie,  G.  P. 

Symons,  W. 
Barnsley. 

Beeston. 
Faull,  E. 

Ashby-de-la-Zouch. 

Johnson,  S.  E. 

Ellison,  J.  B. 
Iberson,  J. 

Ber^spsrick-on- 

Wood,  J. 

Tweed. 

Ashford,  Kent. 
Ingall,  J. 

Basingstoke. 
Sapp,  A. 

Davidson,  J. 
Ward,  W. 

Ashton-under- 

Bath. 

Beverley. 

Lyne. 

Barnitt,  F. 

Duck,  W.  B. 

*Bostock,  W. 

Brooke,  C. 

Fisher,  E. 

Commans,  E.  D. 

Bewdley. 

Waterhouse,  J. 

Dudden,  E.  M. 

Newman,  E. 
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Bicester. 

Bishop  Auckland. 

Borrowstowness, 

Sandiland,  R.  B. 

Armstrong,  J. 

N.  B. 

Wilday,  G.  E. 

Harburn,  R.  H. 
Leigh,  J.  J. 

Hughes,  F.  R. 

Bickley,  Kent. 

*Robinson,  J. 

Boston. 

Garle,  J. 

Thorburn,  H. 

♦Marshall,  R. 
Pilley,  S. 
Queenboro,  J. 

Bideford. 

Bishop's  Castle. 

Dincrle,  E. 

Owen,  J. 

Thomas,  J.  H. 

Griffiths,  T. 

Blackburn. 

Scruton,  P.  D. 

Bilston. 

Booth,  J. 

Boston  Spa. 

Gray,  C. 

Farnworth,  W. 

Gill,  H. 

Kearnes,  R.  H. 

Moulden,  W. 

Bourne. 

Birkenhead. 

Blackpool. 

*Mills,  R.  M. 

Ambler,  T. 

Sharpies,  G.  W. 

Roberts,  J.  B. 

Ball,  J. 

Wyles,  B. 

Bennett,  H. 

Blairgowrie. 

J      '     • 

Dickinson,  J. 
[  Dutton,  J. 

Crarar,  J. 
Grant,  W. 

Bournemouth. 
Mason,  J. 

Fawcett,  J. 
Foulkes,  W.  J. 

Blandford. 

Bowdon,  Cheshire. 

Grinstead,  J. 

Groves,  W.  E. 

Watts,  W.  M. 

Jones,  C. 

King,  J. 

Bloxham,  Oxon. 

Bradford-on-Avon 

Mullock,  R. 

Newey,  J.  T. 

Saunders,  T.  P. 

Nicholson,  H. 
Pattinson,  R. 
Shaw,  R. 

Bognor. 
Long,  A. 

Bradford,  York- 
shire. 

ShilUngland,  W. 

Bolton,  Lancashire. 

Beanland,  S. 

Symes,  C. 

Blain,  W. 

Bell,  F. 

Walkden,  J. 

Challenor,  S.  M. 

Boast,  J. 

Cunliffe,  J. 

Harrison,  T. 

Birmingham. 

Cunliffe,  N. 

Henderson,  G. 

Arblaster,  C.  J. 

Dearden,  W. 

Hick,  J. 

Atkins,  W.  S. 

Dutton,  F. 

Lister,  S. 

Barclay,  T. 

Fisher,  W. 

Metcalfe,  A.  A. 

Clayton,  F.  C. 

Griffin,  G.  E. 

Newsholme,  W. 

Dewson,  S. 

Grisdale,  T. 

♦Parkinson,  R. 

Donmore,  J. 

Hamer,  J. 

PuUan,  T. 

♦Dymond,  G. 

Hampson,  P. 

Rimraington,  F.  M. 

Foster,  J.  A. 

Hart,  W. 

Rogerson,  M. 

Goodwin,  J. 

•Harwood,  E.  G. 

Silson,  R.  W. 

Grady,  F. 

Heap,  R. 

Stead,  T. 

Grieves,  A.  8. 

Hothersale,  J. 

Walker,  J. 

Holdsworth,  T.  W. 

Knott,  R. 

Jones,  W.  J. 

I^eather,  W. 

Brampton,      Cum- 

Lucas, J. 

Morris,  T. 

berland. 

Morgan,  W.  J. 

Oldham,  P. 

Younger,  T. 

Musson,  T.  G. 

Pownall,  T.  R. 

Price.  W. 

Priestley,  J. 

Brechin,  N.  B. 

Smith,  A. 

Richardson,  F. 

Hodgetou,  D. 

Snape,  E. 

Strongo,  R. 

Sonthall,  A. 

Taylor,  W. 

Brentwood,  Essex. 

Southall,  W. 

Ward,  W.  B. 

Gaest,  E.  P. 

Tomlinson,  G.  D. 

Watkinson,  J.  W., 

Whittles,  II. 

(Famwortli). 

Brentford  (New), 

Wood,  E.  B. 

Worfolk,  F. 

Middlesex. 

Wright,  G. 

Yotmg,  J. 

Wood,  A. 
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Brentford  (Old), 

Brill. 

Cambridge. 

Middlesex. 

Holmes,  F.  G. 

Church,  H.  J. 

Warrand,  T. 

*Deck,  A. 

Bristol. 

Groves,  A. 

Bridge,  Kent. 

Berry,  W. 

Sussum,  F. 

Thomas,  J. 

Boucher,  J. 

Bourne,  C. 

Canterbury. 

Bridge  of  Allan, 

Bush,  T.  (Paulton). 

Amos,  D. 

N.  B. 

Cuff,  R.  C. 

*Harvey,  S. 

Farie,  G. 

Flower,  E. 
Glossop,  G.  E. 

Reeve,  W. 

Bridgwater, 

Hatch,  R.  M. 

Cardiff. 

Williams,  G.  L. 

Kent,  G.  F. 

Joy,  F.  W. 

Woodward,  J.  L. 

Lockyer,  W.  J. 

Bridport. 
Beach  J. 

Martin,  F.  R. 
Pitman,  J. 

Carlisle. 

Daniel,  J. 

Saunders,  T.  C. 

Fisher,  J.  J. 

Brierley  Hill. 
Steward,  J. 

Sprackett,  G. 
*Stoddart,  W.  W. 

Gibson,  C. 
Hallaway,  J. 

Voce,  W.  G. 

Stoddart,  W.  W.  B. 

Harrison,  J.  P. 

Westwood,  A. 

Townsend,  C. 

*Moss,  W. 

Brighton. 

Bromsgrove. 
Haines,  J.  J. 

Slack,  J. 
Sowerby,  J. 

Aldridge,  J. 

Thompson,  A. 

Appleby,  E.  J. 

Bromwich,  ^West. 

Todd,  J. 

Armitage,  E.  H. 

*Birch,  W. 

Walker,  J.  D. 

Barton,  H. 

Green,  J. 

Blacklock,  J.  D. 

HoUiday,  T. 
Pershouse,  E. 

Carmarthen. 

Bradley,  J.  D. 

Rees,  D. 

Brew,  T.  A. 

Roberts,  G. 

Colby,  J.,  sen. 

Wall,  T. 

Castleford. 

Cornish,  W. 

Farrer,  C. 

Dowsett,  A. 

Buckley,  Mold. 

Edwards,  J. 

Caunt,  W.  F. 

Cawood. 

Else,  W. 

Waite,  J.  H. 

Field,  J. 

Burnley. 

Foster,  F. 

Crawshaw,  E. 

Chatteris. 

Gardner,  J.  T. 

Hay,  D.  (Nelson). 

Tiangman,  P. 

Glaisyer,  T. 
Griffin,  T. 
Guy,  F. 

Bury,  Lancashire. 
Pennington,  T. 

Cheltenham. 
Balcombe,  J. 

Gwatkin,  J.  T. 

Bury  St.  Edmunds. 

*Barron,  W. 

Haffenden,  T. 

*Floyd,  T. 

Batting,  T.  G. 

Harris,  E.  R. 

Gross,  W. 

Butcher,  T. 

Kemp,  J. 

Hardwicke,  E.  J. 

Finch,  J. 

Long,  — 

Jenner,  C.  S. 

Fletcher,  J. 

Matthews,  J.  H. 

Palmer,  A.  N. 

Forth,  W. 

Merrett,  — 

Horsley,  J. 

Noakes,  R, 

Burslem. 

Jeffrey,  T.  A. 

Padwick,  T. 

*Blackshaw,  S. 

Srnith,  N. 

Phillips,  J. 

Guest,  G.  C. 

Salmon,  — 

Leicester,  T. 

Chertsey. 

*Savage,  W.  D. 

Oldham,  W. 

Boyce,  G. 

Savage,  W. 

Schweitzer,  J. 

Buxton. 

Chester. 

Smith,  W. 

Ball,  E. 

Baxter,  G. 

Smith,  W.  H. 

Evans,  J.  H. 

Stevens,  W.  G. 

Caistor,   Lincoln- 

Higgins, W. 

Warneford,  F. 

shire. 

Hodges,  W. 

Warren,  G. 

Levick,  G.  A. 

Jones,  R. 

MiUs,  J. 

Corbridge-on-Tyne. 

CriefT. 

*Shepheard,  T. 

Stainthorpe,  W.  W. 

McGregor,  D. 

Williams,  J.  E. 

Colchester. 

Darlington. 

Chesterfield. 

Chaplin,  J.  R. 

Robinson,  A.  F. 

Wilson,  R. 

Prosser,  E.  T. 

Robson,  J.  C. 

Wright,  J. 

Coldstream,  N.  B. 

*Swenden,  J. 

Chester-le-Street. 

Dodds,  N. 

Dartmouth.    " 

Coxon,  R.  J. 

Cutcliffe,  G.  F. 

Longbottom,  J. 

Collumpton. 

Robinson,  J. 

Foster,  J. 

Darwen,  Lanes. 

Salter,  T. 

Grime,  T. 

Chipping   Sodbury. 

Shorrock,  R. 

Wheeler  J. 

Colne,  Lancashire. 

Chorley. 

Aslin,  — 
Lister,  J. 

Asquith,  W.  C. 
Wilkinson,  W. 

Coltishall,  Norfolk. 

Dawlish. 
Kay,  R. 
West,  E.  R. 

Moss,  J. 

Smith,  W.  L. 

Oakes,  G. 

Deal. 

Colyton. 

Clarabut,  J. 

Chudleigh. 

Bartlett,  H.,  junr. 

Cleave,  W. 

Rogers,  W.  H. 

Derby. 

Barnes,  B. 

Church      Stretton, 

Cork. 

Bloor,  J. 

Salop. 

Cooke,     J.      (Bes- 

Evans,  B. 

PhiUips,  J. 

borough. 

*Frost,  G. 

Richardson,  J.  H. 

Hart,  C.  D. 

Cinderford,  Glou- 

Selkirk, J. 

Ison,  F. 

cestershire. 

Wheeler,  A.  A. 

Medley,  W. 

Cordwin,  W. 

Ritchie,  J.  M. 

Coventry. 

Stevenson,  R. 

Cirencester. 

Bailey,  T. 

Church,  A.  H. 

Hinds,  J. 

Devonport. 

Smith,  C.  S. 

Hinds,  W. 

Breeze,  — 

Hodgkinson,  G. 

Codd,  F. 

Clay  ton-le- Moors. 

Marlow,  F.  W. 

Radford,  J.  C. 

Johnson,  M. 

♦Powers,  E. 

Bray,  R. 

Williamson,  T.  V. 

Windsor,    G.    (Tor- 

Cleckheaton. 

Wyley,  W.  F. 

point). 

Knowles,  H.  W. 

Cradley  Heath. 

Dewsbuuy. 

Cleobury-Morti- 

Nock,  J. 

•Craven,  F. 

mer. 

Fox,  G. 

Evans,  E.  P. 

Crediton. 

Jackson,  W. 

Robinson,  J.  R. 

Clifton,  Bristol. 

Smith,  A. 

Diss. 

Cooper,  J.  N. 

Amyot,  T.  E. 

Giles,  R.  W. 
Mortimer,  J. 

Crewe. 

PhiUips,  J. 

Cupiss,  F. 
Francis,  W.  H. 

•Schacht,  G.  F. 

•Gostling,  T.  P. 

Towerzey,  A. 

Hayhoe,  W. 

Warner,  G.  T. 

Crewkerne. 

Thrower,  B.  A. 

Greaves,  J. 

Utting,  C.  E. 

Cockermouth. 

Harris,  M.  0.  J. 

Whitrod,  H.  F. 

Straughton,  J. 

Pearce,  J. 

Codnor. 

Grlckhowell. 

Dolgelly. 
Monis,  E. 

Famsworth,  T. 

Christopher,  W. 

Williami,  R.  W. 
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Doncaster. 

Howorth,  J. 
Parkin,  C. 
Shaw,  H.  W. 
Stiles,  M.  H. 

Dorchester. 
Watts,  E.  P. 

Dover. 

Baker,  G. 
*Bottle,  A. 
Bolton,  J. 
Brown,  J.   F. 
Cottrill,  W.  H. 
Forster,  R.  H. 
Hambrook,  J.  B. 
Peake,  H. 
Thompson,  E. 

Driffield. 

Sterriker,  J. 

Droitwich. 
Taylor,  E. 

Dublin. 

Draper,  H.  N. 
Evans,  J. 


Kerr,  C. 
Laird,  W. 
Mackay,  G.  B. 
Miller,  T.  S. 
Park,  W. 
Russell,  J. 
Sandeman,  P. 
Young,  P. 

Dunkeld. 

McDonald,  K. 

Dunstable. 
Staffell,  H. 

Duntrocher. 

Stanford,  E.  C.  C. 

Durham. 
*Burdon,  J. 
Ferrero,  A.  P, 
Hunter,  F.  N. 
Lambert,  J. 
Leighton,  J.  H. 
Sarsfield,  W. 

Ealing,  Middlesex. 
Hayles,  B.  H. 


Brown,  D.  R, 
Brown,  R.  S. 
Buchanan,  G. 
Cook,  E.  A. 
Fairgrieve,  T. 
Gardner,  J. 
Gilmour,  W. 
Hill,  W.  G. 
Laird,  G.  H. 
Linton,  R. 
Lorrain,  J,  G. 
Macadam,  S. 
Macfarlane,  A.  Y. 
MacGlashan,  D. 
*Mackay,  J. 
Mackenzie,  J. 
Maclagan,  D. 
Macullum,  A. 
Morrison,  D. 
Napier,  A. 
Nicol,  J. 
Niven,  W. 
Noble,  A. 
Pinkerton,  W. 
Purves,  S. 
Raimes,  R. 
Ritchie,  J. 
Robertson,  J, 
Sang,  E. 


Frazer,  W. 

Easingwold. 

Simpson  — 

Hamilton,  J, 

Rookledge,  J. 

Smiles,  J. 

Hoflfe,  P. 

Smiles,  J. 

Postans,  A.  P. 

Eastbourne. 

Smith,  A. 

Simpson,  R. 

Hall,  S. 

Smith,  T. 

*Tichborne,  C.  R.  C. 

Tait,  W. 

East  Dereham. 

Taylor,  A. 

Dudley. 

Lenton,  W.  H. 

Wink,  J.  A. 

*Dennison,  M. 

Young,  J.  R. 

Dunn,  E. 

East  Grinstead. 

Gare,  C.  H. 

TuUy,  J.  Senr. 

Elgin. 

Perry,  G.  E. 

Robertson,  W. 

Williams,  J.  B. 

East  Retford. 

Esher. 

Welbury,  G. 

Ling,  E. 

Dukenfield. 

Avison,  J. 

Eastwood. 

Exeter. 

Ault,  J. 

Bevans,  J. 

Dumbarton. 

Broom,  W. 

Babtie,  J. 

Edinburgh. 

Butland,  C. 

Ainslie,  W. 

Collett,  C.  B. 

Dumfermline. 

Aitken,  J. 

Cooper,  G. 

Seath,  A. 

Aitken,  R. 

Evans,  A. 

SteiU,  G. 

Aitken,  W. 

*Husband,  M. 

Allan,  W. 

Knap  man,  J. 

Dundee. 

Anderson,  J.      * 

Lake,  J.  H. 

Anderson,  A.  B. 

Anderson,  W. 

Napier,  G.  L. 

Doig,  W. 

Archer,  T.  C. 

Palk,  J. 

Hardie,  J. 

Baildon,  H.  C. 

Pole,  S.  R. 

Henderson,  W.  P. 

Bennet,  J.  D. 

Tanner,  N.  W. 

*Hodge,  J. 

Blanshard,  G. 

Tighe,  H.  W. 

Jack,  G. 

Brown,  D. 

Walton,  R. 
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Exmouth. 

Rose,  A. 

Greenock. 

Teed,  D. 

Semple,  J. 

Buchanan,  D, 

Thornton,  S. 

Simpson,  J.  W. 

Sinclair,  G. 

Grimsby. 

Eye. 

Walker,  D.  P. 

Colton,  T. 

Nurse,  U.  S. 

White,  J. 
Whyte,  W. 

Gossop,  G.  K. 

Falkingham. 

Woodburn,  J.  C. 

Guildford. 

Parker,  J.  S. 

Vennall,    G.    (Cran 

Glastonbury. 

leigh). 

Falmouth. 

Mayhew,  T. 

Williamson,  D. 

Newman,  W.  F. 

Gloucester, 

Hadleigh. 

Fareham. 

Bartle,  W. 

Pain,  J.  H. 

Frankin,  A. 

Meadows,  H. 

Pearse,  T. 

Halifax. 

Ferryhill. 

Brooke,  W. 

Smith,  R. 

Goole. 

Dyer,  W. 

Hasselby,  T.  J. 

Farr,  J. 

Flint. 

Squire,  W. 

*Hebden,  W.  C. 

Jones,  M. 

Jessop,  J. 

Gosport. 

Sutcliffe,  R. 

Galashiels. 

Mumby,  C. 

Deans,  J.  K. 

Strachan,  J.  L. 

Halstead. 

Evans,  D.  0. 

Gateshead. 

Gourock. 

Elliott,  R. 

Barr,  R. 

Hamilton. 

Peters,  J. 

Mackill,  R.  C. 

Glasgo^w. 

Stewart,  J. 

Black,  J. 
Brodie,  R. 
Brown,  T. 
Buchanan,  J.  D. 

Grantham. 

Hopkinson,  T. 

Grasmere. 

Hanley,  StafTord. 
Jones,  C. 
Wilson,  W. 

Cowan,  — 
Carrie,  J, 
Carrie,  J. 

Bell,  J. 
Gravesend. 

Harleston. 
Muskett,  J. 

Davison,  T. 
Dickie,  J. 
Dun,  R. 

Drary,  G.  S. 
Stevens,  A.  J. 

Harrogate. 
Allanson,  C. 

FairUe,  J.  M. 
Frazer,  D. 

Great  Driflield. 
R088,  L.  B. 

*Coupland,  J. 
Davis,  R.  H. 

Fleming,  J. 

Taylor,  J.  H. 

Greig,  W. 

/     Great  Malvern. 

Harrow. 

Guthrie,  P. 

Francis,  G. 

JkJkCAA  A  V/    WW   • 

Pedler,  A. 

HaUey,  A. 

Proctor,  8.  J. 

Hamilton,  J. 

Thompson,  W.  M. 

Harwich. 

Harrower,  P. 

Bevan,  C.  F. 

Jaap,  J. 

Great  Yarmouth. 

Harding,  J. 
Worts,  A. 

Johnson,  A.  E. 

BeU,  W. 

Kennedy,  W. 

Blanchflower,  J. 

•Kinninmont,  A. 

Bond,  J. 

Haslingden,  Lan- 

Maccall, R.  M. 

Owles,  J. 

cashire. 

McKenzie,  — 

•Owles,  J.  J. 

Blayney,  J.  J. 

McDonald,  J. 

PoU,  W.  8. 

M'Grcgor,  — 

Silvers,  G. 

Hastings. 

McMillan,  J.  M. 

Skoulding,  G.  S.  F. 

Key  worth,  G.  A. 

Moffat,  R.  C. 

Btoward,  A. 

Robinson,  J.  S. 

Moffat,  T.  D. 

Tiuirlby,  G. 

Rossiter,  F. 

Muir,  M.  M.  P. 

Wulpole,  W. 

Bnowdou,  R. 

Murdock,  G. 

Wright,  J. 

Todd,  R.  P. 
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Hawkhurst. 

Honiton. 

Ilkeston. 

White,  E.  A. 

Turner,  G. 

Merry,  W. 
Potts,  R.  S. 

Heckmondwike. 

Horncastle. 

Booth,  J. 

Carlton,  E.  P. 

Inverness. 

Holt,  H. 

Horsham. 

Eraser,  J. 

WilHams,  P. 

Ipsw^ich. 

Helenburgh. 

Anness,  S.  R. 

Harvie,  Gr. 

Houghton -le- 

Callaway,  L. 

Spring. 

Cornell,  W. 

Helston. 

Hedley,  J. 

Eyre,  A.  B. 

Wakeham,  C. 

Rowell,  R.  H. 

Marchant,  C.  F. 
*Wiggin,  J. 

Hemstead. 

Hounslow. 

Mood,  W.  A. 

Stone,  J. 

Ironville. 

Wakefield,  T. 

Greaves,  A. 

Henley-on-Thames. 

Howden,    York- 

Greaves, W.  S. 

Kinch,  C.  J. 

shire. 

Isleham. 

Hereford. 

SaviUe,  J. 

Diver,  B. 

Seward,  W. 

Huddersfield. 

Isle  of  Man. 

Hertford. 

Crispin,  W. 
Kaye,  H. 

Brearey,W.  A.  (Dou- 
glas). 
Carran,  T.  (Peel). 

Adams,  Gr. 
Durrant,  G.  R. 

Hull. 

Anholm,  A. 

Isle  of  ^W^ight. 

Hexham. 

Baynes,  J. 

Brown,  G. 

Bell,  G. 

♦Bell,  0.  B, 

Dixon,  H. 

Eiddel,  W.  R. 

Burn,  J. 

Millidge,  W.  H. 

*Smith,  J.  S.  T.  W. 

Clarke,  A. 

Pollard,  H.  H. 

Turner,  J. 

Earle,  F. 

Taylor,  R. 

Gibson,  C.  P. 

Weston,  C. 

Hey  wood. 

Hall,  H.  R.  F. 

Jackson,  J. 

Hammond,  C.  T. 

Jersey. 

Taylor,  W. 

Metcalfe,  C.  L. 
Milner,  J.  G. 

Le  Feuvre,  F. 

High  ^Wycombe. 

Myers,  G. 

Kelso. 

Bloye,  H. 

Smith,  T.  J. 

Cameron,  W. 

Loveland,  C, 

Staning,  W. 

Wilmer,  J.  G. 

Kendal. 

Hindley. 

Young,  H.  T.  B. 

Bateson,  T. 

Slingsby,  C.  S. 

Coulter,G.(Sedbergh) 

Hungerford,  Berks. 

Hinds,  W.  L. 

Hinckley. 

Taylor,  W.  G. 

Severs,  J. 

Gilbert,  Or. 

Mangnall,  W. 

Pridmore,  T. 

Huntingdon. 
Provost,  J.  P. 

Kenilworth. 
Barton,  H. 

Hirwain. 
Sims,  J. 

Hyde,  Cheshire. 
Wild,  J, 

Keswick. 

Harrison,  J. 

Hitchin. 

Ransom,  W. 

Idle,  Yorks. 
Hopton,  E. 

Henderson,  M.  J. 
Kettering. 

Holbeach. 

Ilchester. 

Hitchman,  H. 

,   Curtis,  T.  W. 

Barrett,  T.  G. 

Kidderminster. 

Holmfirth. 

Ilford. 

Hewitt,  G. 

Knowles,  W.  H.  H. 

Beal,  E.  J. 

WiUis,  B.  W. 
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Kilmarnock. 
Borland,  J. 

Kingsbridge, 
Devon. 

Troakes,  W.  H. 

King's  Lynn,  see 
Lynn. 

Kingston-on- 
Thaxnes. 
Flower,  T.  S. 
Gould,  F. 
Tamplin,  E.  C. 

Kington,  Hereford, 
Stanway,  W.  H. 

Kirkcaldy. 
Storrar,  D. 

Kirriemuir. 
Ford,  J. 

Knaresboro. 
Sindall,  J.  W. 
Thompson,  J. 

Knutsford. 

Silvester,  H.  T. 

Lanark,  N.  B. 

Cassels,  T. 

Lancaster. 
AUbriglit,  J. 
Bagnall,  W.  H. 
Battersby,  S. 
Card  well,  E. 
Clark, E. 
Hall,  W. 
Johnson,  C. 
Wearing,  W. 

Landport. 
Ball,  W. 
Stanswood,  J. 

Leamington. 
Bamitt,  J, 
Caswell,  E. 
Cnthnfj,  J. 
Davis,  H. 
*Jono8,  B.  U. 
Judd,  W. 
Orion,  T.  J. 
Pullin,  W.  H. 
Smith,  — 
Uppleby,  H. 
Wright,  W.  P. 


Ledbury,  Hereford. 
Freeman,  T.  W. 

Leeds. 

Abbott,  J. 
Archer,  J.  S. 
Atkinson,  E.  M. 
Barraclough,  T. 
Brown,  E. 
Clapham,  J. 
Clapham,  J.  W. 
Cragg,  J, 
Day,  J. 
Dunn,  H. 
Ebdell,  J.  T. 
Exley,  G. 
Fawthorpe,  J. 
Hardcastle,  T.  P. 
Hardman,  W. 
Harvey,  T. 
Hill,  F. 
Holmes,  J. 
Horsfield,  J.  N. 
Hunt,  H. 
Iredale,  T. 
Patchett,  J. 
Pierson,  C. 
Place,  W.T., 
*Eeynolds,  R. 
Smeeton,  W. 
Stead,  B. 
Steele,  E.  B. 
Taylor,  B. 
Taylor,  S. 
Ward,  G. 
Watson,  J. 
Wood,VV.A.{Hunslet) 
Wynne,  F. 
Yewdall,  E. 

Leek,  StafTordshire. 
Johnson,  W. 

Leicester. 
Berridge  A. 
Buzzard,  T.  H. 
Carr,  W. 
Clark,  J.  W. 
Cooper,  T. 
Goddard,  J. 
Merryweather,  C. 
Parsons,  F. 
•Richardson,  J.  G.  F. 
Salisbury,  W.  B. 
Toone,  J.  H. 

LelRh. 

Whittle,  J. 

Leiston,  SufToIk. 
Ooocb,  T. 


Leith. 

Fiulayson,  T. 

Leominster. 
Davis,  D.  H. 
*Ellwood,  M.  J. 
Orren,  S. 

Levenshulme. 
Botham,  G. 

Le^Rres, 

Curtis,  H. 
Saxby,  H.  junr. 

Lichfield. 

Walton,  B,  B. 

Lincoln. 

^Hayward,  C. 
Maltby,  J. 
Peppercorn,  B. 
Turner,  J. 

Little  Bolton. 
See  Bolton. 

Liverpool. 
*  Abraham,  J. 
Agnew,  G. 
Alpass,  H.  L. 
Banner,  T.,  junr. 
Barber,  G. 
Barton,  A.  F.  G, 
Blain,  A.  H. 
Blood,  C. 
Buck,  J.  M. 
Buck,  R.  0. 
Clark,  J. 
Cohen,  N.  S. 
Cohen,  B.  D. 
Davies,  E. 
Davis,  J.  M. 
Delf,  F.  T. 
Dickins,  B. 
Drew,  S. 
Driver,  T. 
Evans,  E. 
Evans,  E.,  junr. 
Evans,  J.  J. 
Evans,  J.  R. 
Evans,  W. 
Ferguson,  J. 
Frasor,  A. 
Furniss,  T. 
Orernall,  A. 
Hall.  J. 
HallaweU,  J. 
Hargreaves,  J. 
Heidfield,  0. 
Hilditch,  8.  G. 
Hingston,  A.  U. 
2  L 
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Hocken,  J, 

Holt,  S. 
Horton,  A.  T. 
Humphries,  C. 
Hustwick,  T.  H. 
Johnson,  J.  H. 
Johnson,  M.   (Huy- 

ton) 
Jones,  F. 
Jones,  W. 
Lake,  W.  P. 
Lee,  S.  W. 
Livsey,  A.  E. 
Lumby,  A. 
Martin,  T. 
Mason,  A.  H. 
McVitie. 
Parkinson  K. 
Bedford,  A. 
Eedford,  G-.  A. 
Robinson,  H. 
Eobinson,  J.  F. 
Samuel,  A.  H. 
Sharp,  C. 
Sbaw,  J. 
Shields,  J. 
Sleggs,  G.  R. 
Sumner,  R. 
Sumner,  R.  M. 
Tanner,  A. 
Tanner,  B. 
Tate,  A.  N. 
Taylor,  C. 
Taylor,  F. 
Troughton,  C. 
Turner,  A. 
Turner,  J.  A. 
Utley,  A. 
Walker,  C.  W. 
Warhurst,  W.  T. 
Webb,  E.  A. 
Williams,  W. 
Wilson,  E.W.  (Ever- 

ton). 
Wilt,  H.  H. 
Woodcock,  J. 
Woodhead,  J.  T. 
Wright,  W.  0. 
Wyatt,  H. 

Llanberis. 

Williams,  D.  P. 

London,  E. 
Arnold,  G.  J. 
Baker,  F.  B. 
Bateman,  T.  H.  M. 
Bishop,  A. 
Byles,  J.  H.,  junr. 
Chapman,  S.  S. 


Clark,  J.  A. 
Dean,  S. 
Eastman,  J.  E. 
Edwards,  E. 
Fitch,  R.  0. 
Fox,  W. 
Gardner,  J. 
Gladding,  W.  B. 
Goodchild,  R.  S. 
Goodwin,  J. 
Holford,  T.  C. 
Howard,  D." 
Howard,  W.  D. 
Kernot,  G.  C. 
Kirk,  S. 
Loane,  J. 
Parrot,  J. 
Rogers,  W. 
Steven,  D.  P. 
Tyrer,  P. 

London,  E.G. 
Archbold,  G. 
Balmer,  J. 
Bass,  J. 
Bishop,  A. 
Brough,  J.  C. 
Burton,  J. 
Canning,  W. 
Charity,  W. 
Colclough,  W. 
Coleman,  A. 
Constance,  E. 
Darby,  S. 
Davison,  A. 
Dodwell,  J. 
Evans,  H.  S. 
Flux,  W. 
Francis,  G.  B. 
Francis,  G.  B.,  junr. 
Froom,  W.  F. 
Gadd,  H. 
Gething,  W.  B. 
Gilbertson,  H. 
.     Good,  T. 

Grainger,  E.  J. 
Hall,  T.  H. 
Harvey,  E. 
Heathfield,  W.  E. 
Herring,  H. 
Hewlett,  C.  J. 
Hill,  A.  B. 
Hill,  W. 
Hodgkinson,  W. 
Howden,  R. 
Hughes,  L.  S. 
Johnson,  J.  G. 
Jones,  J.  H. 
Knight,  J. 
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SoAArerby    Bridge, 
Yorks. 

Stott,  W. 

Spalding. 
Swift,  F. 

Spilsby. 

Rainey,  E. 

Staincross,  near 
Barnsley. 
Holden,  A.  H. 

Staines. 
Earee,  T. 

Stamford. 

Hackett,  J.  H. 

Stirling, 

McNichol  (Alva). 

Stockport, 

Clarke,  T. 
Longley,  G. 

Stockton-on-Tees. 

*Braysliay,  T. 
Brayshay,  W.  B. 
Knights,  J.  A. 

Stoke-on-Trent. 
Adams,  F. 
*Adams,  J.  H. 
Fletcher,  T. 
Brown,  J. 
Wilson,  W. 

Stokesley,  Yorks. 
Calvert,  R. 

Stone,  Staffordshire. 

Slater,  T. 


Stourbridge. 
Bland,  J.  A. 
Jones,  R,  G. 

Stoneycroft. 
Parker,  J.  E. 

Stornoway. 

Macpherson,  A. 

Stowmarket. 
Simpson,  A,  L. 
Sutton,  C.  W. 

Stow-on-the-'Wold. 
Thornley,  C. 

Stratford-on-Avon. 
Kendall,  F. 
Wynne,  E.  P. 

Stroud. 

Coley,  S. 
*Pearce,  J.  A, 
Smith,  D. 

Sudbury. 

Harding,  J.  J. 

Sunderland. 
Burn,  T. 
Chapman,  T. 
Craig,  C. 
Harrison,  J. 
Harrison,  W.  B. 
Nasbit,  T. 
Nicholson,  J.  J. 
Potts,  E. 
Priestly,  J. 
*Sharpe,  D.  B. 
Thompson,  H. 
Thompson,  W. 

Sutton  Ashfield. 

Littlefield,  S. 

Sutton  Coldfield. 
Smith,  W. 

Sutton,  Surrey. 
Potter,  H. 

S^waffham. 
.     Baker,  P.  C. 

Swansea. 

Williams,  C.  H. 

Tanaworth. 
Morgan,  G. 

Taunton. 

Evans,  J.  J. 
Gregory,  G.  H. 


Grose,  N.  M. 
Hambley,  C.  J. 
Lindsey,  F.  C. 
Pearce,  J. 
♦Prince,  H. 

Tavistock. 
Gill,  W. 

Teignmouth. 

Carpenter,  J.  T. 
Cockness  — 
Cornelius,  R.  B. 

Tenterden. 

Willsher,  S. 

Tetbury. 

Blewett,  W.  R. 

Tewkesbury. 

*Allis,  F. 
Walker,  J. 

Thame. 

Davies,  J.  R. 

Thirsk. 

Manfield,  W. 

Thome    near    Don- 
caster. 

Knowles,  C.  W. 

Thrapstone. 
Pars,  R.  C. 

Tickhill,  Yorks. 

Colbeck,  — 

Tipton. 

Butler,  J.,  jun. 

Todmorden. 
Buckley,  R. 
Lord,  C. 
Stevenson,  W. 

Torquay. 

Brown,  E.  W. 
Clarke,  R.  F, 
Cocks,  J.  W. 
Glaniield,  G. 
Guyer,  J.  B. 
Hartt,  C. 
*Hearder,  W. 
Millar,  F.  C.  M. 
Narracott,  H. 
Eiches,  T. 
Smith,  E. 
Watson,  D. 
West,  J. 
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Torrington. 

Handford,  E. 

Totnes. 

Seccombe,  F. 

Trimpley. 
Steward,  J. 

Tring,  Herts. 
Jeffrey,  G. 

Trowbridge. 

Hay  ward,  W.  H. 

Tunbridge  'Wells. 
Arnold,  S. 
*Cheverton,  G. 
Nicholson,  A. 
Panes,  G. 
Sells,  R.  J. 

Tunstall,  Staffs. 
Oulton,  W.  P. 

Twickenham. 
Peake,  H.  F. 
SbeUey,  H. 

Uckfield. 

Goulden,  E.  B. 

Ulverston. 

Downward,  J. 
Mackereth,  H.  W. 

Uppingham. 
Hope,  W. 

Uttoxeter. 

Johnson,  J.  B. 

Wainfleet. 

Huggina,  W.  H. 

Wakefield. 
Carr,  J. 
Job,  C.  F. 
•Romans,  T.  W. 

W^aley,  Great, 
Essex. 
Hayes,  J. 

Wallingford. 
Payne,  S. 
Upton,  £.  J. 

Walmer,  Kent. 
Peake,  li. 


"Walsall. 

Bayley,  J.  T. 
Bennet,  J.  H. 
Grove,  H. 
♦Hobson,  H. 
Morris,  J.  0. 
Sheldon,  A. 

Walton-on- 
Thames. 
Makins,  G.  H. 

Wanstead. 
Rayson,  H. 

Wargrave. 
Soames,  W. 

"Warminster. 
Humby,  L.  W. 
Toone,  J.  A. 

Warrington. 
Bennett,  J. 
♦Webster,  S.  M. 
Young,  J.  C. 

Warwick. 
Ayre,  H.  M. 
Baly,  J. 
Williams,  J.  C. 

Wath-on-Dearne. 

Hick,  A. 

Wednesbury. 
Gittoes,  S.  J. 

Wellington,  Salop. 
Bates,  J. 

W^ells. 

Manning,  R.  J. 

Welwyn. 

Lawrance,  E. 

Westbury. 
Bailey,  T. 
Taylor,  S. 

W^est  Bromwich. 
See   Bromwich, 
West. 

West  Hartlepool. 
Cooper,  B.  U. 
Emerson,  0. 

W^eston  -  super  - 
Mare. 
•  Gibbons,  G. 
Rich,  T. 


Weymouth. 
Cole,  W.  T. 
Gregory,  W. 
♦Groves,  T.  B. 
Mason,  A.. 
Poole,  H. 
Walford,  R.  J. 
WiUiams,  E.  V. 

Whitby. 

Taylor,  H. 

Whitehaven. 
Kitchin,  A. 

Wigan. 

Johnson,  T. 

W^ilton. 

Staples,  E. 

Wimbledon. 
Mellin,  J.  P. 

Winchcome. 
Howman,  P. 

Windsor. 

Boyce,  J.  P. 
Collins,  H.  G. 
Crook,  E. 
Grisbrook,  E. 
♦Russell,  C.  J.  L. 
Squire,  J. 
Weller,  G. 

Winsford,   Che- 
shire. 

Burgess,  R. 

Woburn. 

Clarke,  G.  B. 
Woodstock,  C. 

Wolverhampton . 
Bailey,  W. 
♦Brevitt,  W.  Y. 
DuUey,  J. 
Fleeniing,  W. 
Hamp,  J. 
Payuo,  A. 
Ratcliffo,  W. 
Scott,  W.  L. 

Worcester. 
Ferneley,  C. 
George,  k. 
Moore,  S. 
Twinberrow,  J. 
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Vergo,  C. 
Whitfield,  H. 
*Witherington,  T. 

"Workington. 
Mason,  J. 

'SA^'orksop. 

Jones,  G.  W. 

"Worthing. 
Burt,  J. 

"Wrexham. 

Edisbury,  J.  F. 
Francis,  J. 
Paine,  C. 

Yarmouth.  See  Gkeat 
Yarmouth. 


Yeadon. 

Blatchley,  T. 

Yeovil. 

Helliar,  E. 
Maggs,  T.  C. 
Manning,  T.  D. 

York. 

Bennett,  G. 
Bulmer,  F. 
Cooper,  T. 
Croskel,  C. 
Dresser,  R. 
Hayland,  W.  C. 
Holden,  R. 
Moon,R.  P. 
Oglesby,  J. 
Parker,  T. 


Proctor,  W. 
Shann,  G. 
Tollinton,  R.  B. 
Wilson,  J.  W. 
Wright,  F. 

York  Tovs^n,  Farn- 
borough  Station. 

Claypole,  A.  H. 

Addresses    Un- 
known. 
Bowen,  W. 
Carter,  F.  G. 
Hebb,  T, 
Levie,  A.  M. 
Monkhouse,  J. 
Moon,  R.  P. 


LOCAL    ASSOCIATIONS 

INVITED   TO    SEND    DELEGATES    TO   THE    ANNUAL    MEETING. 

Aberdeen. — Society  of  Chemists  and  Druggists  (1839).     C.  Davidson,  205,  Union 

Street,  Aberdeen. 
Ashton-undek-Lyne. — Ashton-under-Lyne  and  Dunkinfield  Chemists'  Association 

(1869).     E.  Fisher,  160,  Stamford  Street,  Ashton-under-Lyne. 
Bath, — Chemists'  Association  (1864).     R.  0.  Harding,  Belvedere,  Bath. 
Birmingham. — Midland  Counties  Chemists'  Association  (1869).     W.  J.    Lucas 

Colemore  Row,  Birmingham.     Chemists'  Assistants'  Association  (1868).     F.  G. 

Homer,  Birmingham. 
Bradford. — Chemists'  Association.     H.  G.  Rogerson,  Bradford. 
Bristol. — Pharmaceutical  Association  (re-established  1869).     G.  F.  Schacht,  7, 

Regent  Place,  Chfton,  near  Bristol. 
Colchester. — Association  of  Chemists  and  Druggists  (1845).     J.  L.  Chaplin,  124, 

High  Street,  Colchester. 
Dundee. — Chemists  and  Druggists'  Association. 
Edinburgh. — The  North  British  Branch  of  the  Pharmaceutical  Society  of  Great 

Britain.    John  Mackay,  F.C.S.,  119,  George  Street,  Edinburgh. 
Exeter. — Exeter  Pharmaceutical  Society  (1845).     R.  Walton,  246,  High  Street, 

Exeter. 
Glasgow. — Chemists  and  Druggists'  Mutual  Improvement  Association  (1854). 
GospoRT. — Y.  L.  Strachan,  High  Street,  Gosport. 
Halifax. — Halifax  and  District  Chemists  and  Druggists'  Association  (1868).     W. 

C.  Hebden,  64,  North  Gate,  Halifax. 
Hull. — Chemists'  Association  (1868).     C.  B.  Bell,  6,  Spring  Bank,  Hull. 
Leeds. — Chemists'  Association  (1862).     E.  Yewdall,  40,  Wade  Lane,  Leeds. 
Leicester. — Chemists'  Assistants    aDd   Apprentices'  Association  (1869).     S.  H. 

Cadoux,  care  of  Mr.  Parsons,  20,  Gallowtree  Gate,  Leicester. 
Liverpool. — Chemists'  Association  (1868).     E.  Davies,  F.C.S.,  Royal  Institution, 

Colquitt  Street,  Liverpool. 
Manchester.— Chemists  and  Druggists'  Association.    F.  B.  Benger,  1,  Market 

Place,  Manchester. 
Newcastlk-on-Tyne. — University  of  Durham. 
Norto-  Stajtordshirb. — Chemists'  Association.    W.  Wilson,  21,  High  Street, 

Hanley,  Staffordshire. 
Nottingham. — Nottingham  and  Notts  Chemists'  Association.     J.  T.  Mayfield, 

High  Street,  Nottingham. 
Plymouth. — Association  of  Chemists  for  Plymouth,  Devonport  and  Stonehouse. 

G.  Breeze,  Catherine  Street,  Devonport. 
ScABBORouoB.— Chemists'  Association  (1870).     J.  Whitfield,  F.C.S.,  18,  Westbro' 

Scarborongh. 
SnErriELD.  — Pharmacentical  and  Chemical   Association.    H.  W.  Malebam,  7, 

Westbar,  Sheffield. 
SuNDKBLAND. — Chemists'  Association.    J.  J.  Nicholson,  226,  High  Street,  West, 

Smiderland. 
Taunton.— ChemistsVAssociation  (1870).    H.  Prince,  Fore  Street,  Taunton. 
York.— ChemiiU'  Association.    T.  P.  Bulmor,  Low  Ousegate,  York. 


Presentation  Copies  of  the   Year-Book    of    Pharmacy   are. 
forwarded  to  the  following  ; — 

aifiraries. 

Pharmaceutical  Society  of  Great  Britain. 

Chemical  Society  of  London. 

Koyal  Society  of  London. 

American  Pharmaceutical  Association. 

Socicte  de  Pharmacia,  Paris 

Ecole  de  Pharmacie,  Montpellier. 

.journals. 

Pharmaceutical  Journal. 
Chemist  and  Druggist. 
Chemical  News. 
Lancet. 

Medical  Times  and  Gazette. 
British  Medical  Journal. 
Medical  Press  and  Circular. 
American  Journal  of  Pharmacy. 
The  Chicago  Pharmacist. 

PROVINCIAL    ASSOCIATIONS.  SECRETARIES. 

Aberdeen  Society  of  Chemists  and  Drug- 
gists           Mr.   C.  Davidson,    205,    Union  Street, 

Aberdeen. 

Bath  Chemists'  Association Mr.  R.  0.  Harding,  27 J,  Belvedere,  Bath. 

Colchester  Association  of  Chemists  and 

Druggists      Mr.  J.  L.  Chaplin,   124,   High  Street, 

Colchester. 

Exeter  Pharmaceutical  Society     Mr.  R.  "Walton,  246,  High  Street,  Exeter. 

Hull  Chemists'  Association    ...     Mr.  C.  B.  Bell,  Spring  Bank,  Hull. 

Leeds  Chemists'  Association Mr.  E.  Yewdall,  40,  Wade  Lane,  Leeds. 

Leicester  Chemists'  Assistants  and  Ap- 
prentices' Association Mr.  S.  H.  Cadoux,  20,  Gallowtree  Gate, 

Leicester. 
Liverpool  Chemists'  Association    Mr.  A.  H.    Mason,  313,   Upper  Parlia- 
ment Street,  Liverpool. 

sociation       Mr.   F.   B.    Benger,    1,  Market  Place, 

Manchester. 
Midland  Counties  Chemists'  Association    Mr.  J.  Lucas,  24,  Quadrant,  New  Street, 

Birmingham. 
Nottingham  and  Notts  Chemists'  Associ- 
ation           Mr.  J.  T.  Mayfield,  High   Street,  Not- 
tingham. 
North  British   Branch   of  the   Pharma- 
ceutical Society    Mr.   J.  Mackay,   119,    George    Street, 

Edinburgh. 
North   Staffordshire   Chemists'  Associa- 
tion            Mr.  W.  Wilson,  21,  High  Street,  Han- 
ley,  Staffs. 
Sheffield  Pharmaceutical  and  Chemical 
Association Mr.  H.  W.  Maleham,  7,  Westbar,  Shef- 
field. 

SunderlandChemists' Association Mr.  J.  J.  Nicholson,  226,  High  Street 

West,  Sunderland. 
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EIGHTH  ANNUAL  MEETING,  EDINBURGH, 

0»Jeip  WB^  J870-7t 

W.  W.  STODDAET,  F.C.S.,  F.G.S.,  Bristol. 

Uice=^rrsilient3. 

Who  have  Jilled  the  Office  of  President, 

H.  DEANE,  F.L.S.,  Clapham  Common,  S.W. 

Pbof.  BENTLEY,  F.L.S.,  M.R.C.S.,  17,  Bloomsbury  Square,  W.C. 

D.  HANBURY,  F.RS.,  F.L.S.,  Clapham  Common,  London,  S.W. 


Uice^Prtsitients. 


J.  ABRAHAM,  Liverpool. 
H.  C.  BAILDON,  Edinburgh 


J.  INCE,  P.L.S.,  F.C.S.,  London. 
J.  WILLIAMS,  F.C.S.,  London. 


GEORGE  F.  SCHACHT,  CHfton,  Bristol. 

General  Secretaries^, 

Prop.  ATTFIELD,  Ph.D.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 
R.  REYNOLDS,  F.C.S.,  13,  Briggate,  Leeds. 


^gsistant  Secretarg. 

JAMES  COLLINS,  F.B.S.E. 


ILocal  Secretary. 

JOHN  MACKAY,  F.C.S 


lEtJitar  of  i\}e  gear^Book.  3£liitorg  of  tlje  ^Transactions. 


C.  H.  WOOD.  F.C.S. 


THE  SECRETARIES. 


0i\\tt  fHembers  of  tfje  (Sfiecutibe  Committee— 1870*71. 


r.  B.  Brttokr,  ManoheHter. 
Ci.  linNsuARD,  ?MinV)urgh. 
H     r..    I'.KKOV,   F.L.8.,   New- 

rii.tl.,-(,n-Tyne. 


M.Cartkighk, F.C.S., London.  I  W.  Mabtindalb,  F.C.S., Lon- 
E.  Davik.s.  F.C.S.,  Liverpool.  don. 

T.    H.  (fiiovKS,   F.C.S.,  Woy-    H.MATTHBWfl,P.C.S.. London, 
mouth.  I  F.  SuTTow,  F.C.S.,  Norwich. 


^utJitors. 


H.  S.  EVANS,  F.C.S  ;  J.  F.  ROBINSON. 

Hocal  ([Committee  for  l£tjinbiir0f). 


H.  0.  Bahdov,  Chairman. 
G.  Bi.A If  HiiARD,  Fie«-Chairman. 

W.  AlfCHt.IR,    7  7V-fl«M-*r« 

.1.  R.  Yo,5o.j^*'^*"' 
.r.  Mac  KAY,  P.C.8.,  Bterttary. 

W.  AiTKKfr. 
I).  R.  Huowir. 

T.   FllTLATSOJr. 


T.  Fairoribvb. 

.1.  Nicor. 

W.  GlLMOCB. 

J.  Nksbit. 

J.  Gabdvbe. 

R.  Raimrb. 

D.  Kbmp. 

J.  RoBRBTBOir. 

G.  H.  Laird. 

T.  SuiTn. 

J.  Mackknzir. 

J.  SiMPBoir. 

8.  Macadam.  I'b.D. 

.F.ES.E. 

W.  Tiax. 

A.  Navibb. 
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The  sittings  of  the  Conference  were  held  in  the  Craigie  Hall,  5,  St.  Andrew's 
Square,  on  Tuesday  and  Wednesday,  August  1st  and  2nd,  commencing  at  10  a.m 
each  day. 

The  Reception  Room,  where  Members  and  Visitors  might  assemble,  write  letters, 
and  obtain  programmes  and  other  information,  was  at  Craigie  Hall,  6,  St.  Andrew 
Square. 

Monday,  July  31st. 

The  EXECUTIVE  COMMITTEE  met  according  to  notices  from  the  Secre 
taries. 

Tuesday,  August  1st. 

The  CONFERENCE  met  at  10  o'clock  a.m.,  adjourning  at  12.30  p.m. ;  and  at 
2  o'clock  p.m.,  adjourning  at  4.30  p.m. 

Reception  of  Delegates. 

Place  of  Meeting  for  1872. 

Election  of  Members. 

Report  of  Executive  Committee  and  Financial  Statement. 

Introductory  Address  by  the  President. 

PAPERS. 

1.  Oxidation  Products  of  Essential  Oil  of  Orange-Peel.  Professor  Wright, 
D.Sc. 

2.  New  Derivatives  from  Codeia.     Professor  Wright,  D.Sc. 

3.  Report  on  the  Chloral  of  Trade.    A.  H.  Mason,  F.C.S. 

4.  On  Chloral  Hydrate.     By  M.  M.  Pattison  Muir,  F.C.S. 

5.  Pharmaceutical  Notes  on  Rhamnus  frangula,  Linn.     Mr.  H.  C.  Baildon. 

6.  The  Compound  Iron  Mixture  of  the  British  Pharmacopoeia.  Mr.  C.  A. 
Staples. 

7.  Report  on  the  Purity  of  the  Permanganate  of  Potassium  of  Pharmacy. 
Professor  Allen,  F.C.S. 

8.  On  the  Use  of  Blistering  Flies  in  Hydrophobia.     Henry  Groves,  Florence. 

9.  Solutions.     T.  B.  Groves,  F.C.S. 

10.  A  New  Method  for  the  Preservation  of  Meat.     Dr.  Paul,  F.C.S. 
The  Executive  Committee  met  at  4.30  p.m.  in  the  Craigie  Hall. 

The  CONVERSAZIONE,  given  by  the  Chairman  and  the  Local  Committee  in 
Edinburgh  was  held  in  the  Museum  of  Science  and  Art,  on  the  evening  of  Tues- 
day, Ist  August,  at  8  o'clock. 
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Wednesday,  August  2nd. 

The  CONFERENCE  met  at  10  o'clock  a.m.,  adjourning  from  12.30  p.m.  till  2 
o'clock  p.m.  The  whole  of  the  business  of  the  Conference  was  completed  this  day 
at  4.30  p.m. 

©xhtx   of  '§nBxnt^B  : 

Election  of  Members. 
Reception  of  Delegates. 

PAPERS. 

11.  Crystalline  Principles  in  Aloes.     Professor  Fluckigeb,  M.D.,  Bern. 

12.  Notes  on  Aloes.     Messrs.  T.  and  H.  Smith. 

13.  Linseed  and  Linseed  Meal.     Thomas  Greenish,  F.C.S. 

14.  The  Tincture-Press.    Mr.  C.  A.  Staples. 

15.  Wild  Rue — Semen  harmalae.     Professor  Flijckigeb,  M.D.,  Bern. 

16.  A  Method  of  obtaining  Distilled  Water  economically.      Mr.  C.  A.  Staples. 

17.  Pharmaceutical  Ethics — Apprenticeship.     Mr.  R.  S.  Atkins. 

18.  Preparation  of  Liquor  Bismuthi.     C.  H.  Wood,  F.C.S. 

19.  Pharmacopaial  Nomenclature.     By  C.  R.  C.  Tichborne,  F.C.S. 

Election  of  Officers  for  1871-72. 
On  Thursday  Evening,  3rd  August,  at  7  o'clock,  a  DINNER  was  given 
Macoregor's  Royal  Hotel,  53,  Princes  Street,  by  the  Resicknt  Members,  to  the 
President  and  Officers  of  the  Conference. 


On  the  fourth  'page  of  the  Programme  the  Local  Committee  added  the  following 
useful  information  for  strangers. 

PLACES  OF  INTEREST  IN  EDINBURGH. 

Abthub'8  Seat  (822  feet  high)  and  Salisbury  Crags. 

Abylum,  Deaf  and  Dumb,  Henderson  Row,  foot  of  Pitt  Street. 

Calton  Hill — Magnificent  view  of  Edinburgh  and  Firth  of  Forth. 

Cabtle,  The — Mens  Meg,  the  Armoury,  Queen  Mary's  Apartment,  etc.— Free. 
Regalia  of  Scotland,  12  noon  to  3  p.m.— Free. 

Cathedbal,  St.  Giles',  High  Street— Free. 

CEMEXEBiEB-^Dean,  Qaeensferry  Road,  nortb-weBt  of  the  City,  whore  are  interred 
Lords  Jeffrey,  Rutherford,  Ounninghame,  Moncreiff,  and  Cockburu ;  ProfesBors 
Forbes,  Menzies,  and  Wilson ;  Sir  W.  Allan,  etc.  Dairy,  West-end.  Orange, 
south  from  Meadows,  contains  the  remains  of  Rev.  Dr.  Chalmers,  Sir  Andrew 
Agucw,  Mrs.  Johnstone,  Hugh  Miller,  Robert  Flockhart.  Southern^  Dalkeith 
Road.    RoBebank,  Pilrig  Street.     Warriston,  Invorloith  Row. 
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College,  The,  South  Bridge ;  F^ee  Church  College,  Head  of  Mound. 

Cbaiqmillar  Castle,  Ruins  of. 

Gallery,  National — Free  on  Mondays,  Tuesdays,  Wednesdays,  and  Saturdays 

other  days,  6d. 
Gallery,  Statue — Royal  Institution,  Wednesdays  and  Fridays,  10  to  4 — 6d. 
Gardens,  Royal  Botanic,  Inverleith  Row — Free. 
Gymnasium,  Royal  Crescent  Park— 6d. 
Hospitals — Donaldson's,  Tuesday  and  Friday,  2.30  to  5— Order  from  Treasurer, 

61,  Castle  Street;  HerioVs,  Lauriston,  12  to  3,  except  Saturdays— Order  from 

11,  Royal  Exchange. 
John  Knox's  House,  High  Street,  Netherhow— Wednesdays  and  Saturdays,  10  to 

4— 6d. 
Libraries — Advocates',  Parliament  Square — Free;  Signet,  Parliament  Square — 

Order  from  a  Member  ;  College,  South  Bridge — 6d.,  party  of  12  and  under,  Is. 
Monuments — Scott  (top,  2d.),  Wilson  and  Ramsay,  Princes  Street;  Burns  (top, 

2d.)^  Nelson  (top,  3d.),  Playfair,  Dugald   Stewart,  Martyrs',  a,nd  National,  on 

CaltonHill;  Duke  of  Wellington,  front  of  Register  Office;  Melville,  Melville 

Street ;  Melville  and  Earl  of  Hopetoun,  St.  Andrew  Square  ;  George  IV.  and 

Pitt,  George  Street ;  Charles  II.,  Parliament  Square;  Duke  of  York  and  78th 

Highlanders,  Castle  Esplanade,  etc. 
Museums — Antiquarian,  Royal  Institution,  Thursday  and  Friday — 6d. ;  Tuesday, 
Wednesday,  and  Saturday — Free. 

Industrial  (Science  and  Art),  Argyle  Square — Wednesday,  Friday,  and  Satur- 
day— Free ;  other  days,  6d. 

National,  Mound — Tuesday,  Wednesday,  and  Saturday—  Free  ;  Thursday  and 
Friday,  6d. 

Phrenological,  High  School  Yards — Free. 

Surgeons',  Nicholson  Street — Daily,  except  Tuesday — Free. 
Observatories^ r/ie  Royal,  Calton  Hill ;  Short's,  Castle  Hill,  Is. 
Palace  and  Chapel  of  Holyrood — Saturday — Free ;  other  days,  6d. ;   Dalkeith 

Palace  and  Gardens,  Wednesdays  and  Saturdays — Free. 
Parks,  The  Queen's,  foot  of  Canongate ;  Gardens,  Princes  Street. 
Parliament  House,  Parliament  Square — Free. 
Post-Office  and  Inland  Revenue  Office,  foot  of  North  Bridge 
Register  House,  Princes  Street,  10  to  3  ;  Saturdays,  10  to  12 — Free. 
Roslyn  Chapel  and  Castle,  and  Hawthornden — Total,  2s.  6d. 
Statuary,  Forrest's,  Royal  Crescent  Park — Is.  ;  Saturdays,  6d. 
Theatre,  Royal,  Head  of  Leith  Walk  ;  Royal  Princess',  Nicolson  Street. 
Victoria  Hall,  Castle  Hill — where  the  General  Assembly  meets. 


BEITISH  PHARMACEUTICAL  CONFERENCE. 

MEET^G  AT   EDINBURGH,  1871. 

On  Tuesday,  August  the  1st,  the  Meetings  of  the  British  Pharmaceu- 
tical Conference  commenced  in  the  Craigie  Hall,  No.  5,  St.  Andrew's 
Square,  Edinburgh,  under  the  presidency  of  W.  W.  Stoddart, 
F.C.S.,  F.G.S. 

The  President,  in  opening  the  proceedings,  said, — Gentlemen,  we 
will  now  commence  the  business  we  have  before  us  ;  and  in  doing  so 
I  would  first  ask  those  who  are  present  who  may  be  Delegates  to 
report  themselves.  The  Associations  in  different  parts  of  the  country 
are  doing  good  work ;  and  we  desire,  in  our  own,  as  well  as  their 
interests,  to  give  their  Delegates  due  prominence. 

Delegates. 

The  following  gentlemen,  who  attended  as  Delegates  from  various 
Societies,  gave  in  their  names  : — 

Brighton. — Mr.  Savage  and  Mr.  Schweitzer. 

Bristol. — Mr.  Schacht  and  Mr.  Stoddart. 

Liverpool. — Dr.  Edwards  (also  delegate  from  the  Pharmaceutical 
Association  of  the  Province  of  Quebec),  Mr.  Shaw,  and  Mr.  Mason. 

Hull. — Mr.  Bell  and  Mr.  Myers. 

Manchester. — Mr.  B.  Benger. 

Glasgow. — Mr.  Eraser,  Mr.  Davidson,  Mr.  Kinnimont,  and  Mr. 
Fairlie. 

When  the  delegate  from  Quebec  entered  the  room,  at  a  later  hour, 
he  was  received  with  applause. 

The  President  said  he  wished  to  express  the  satisfaction  he  had 
of  seeing  Dr.  Edwards  present. 

Dr.  Edwards  said  it  gave  him  pleasure  to  be  among  so  many 
friends  ;  and,  in  speaking  of  the  Pharmaceutical  Society  of  Quebec, 
said  it  had  some  privileges  which  ho  might  have  an  opportunity  of 
referring  to  by-and-by. 

The  Meeting  in  1872. 

Mr.  Schweitzer  said :  Mr.  Savage  and  I  have  been  deputed  by 
the  Brighton  chemists  to  offer  the  Conferenoe  a  hearty  invitation  to 

2  M 
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tbat  town  as  its  next  place  of  meeting,  and  to  state  on  behalf  of  the 
chemists  there  that  they  will  do  their  very  best  to  enable  yon  to 
spend  a  happy  time. 

The  President  :  It  is  only  necessary  for  me  to  say,  after  the  kind 
invitation  which  Mr.  Schweitzer  has  brought  us,  and  knowing  that 
the  British  Association  will  meet  at  Brighton  next  year,  that  we 
shall  be  glad  to  hold  our  Conference  in  that  town.  Is  it  your  plea- 
sure that  we  accept  the  kind  invitation  ? 

It  was  unanimously  agreed  to  accept  the  invitation.* 

New  Members. 

The  President  :  The  next  business  would  be  the  enrolment  of 
candidates;  but  I  have  to  state  that,  in  order  to  save  time,  the 
Committee,  at  a  meeting  last  night,  accomplished  this  task,  electing 
sixty-four  new  members. 

Honorary  Members. 

The  President  said :  I  think  that  now  is  the  proper  time  to  elect 
the  honorary  members.  There  are  two  gentlemen  whose  names  the 
Executive  Committee  desire  to  recommend,  and  who  are  very  well 
known.  I  mean  Prof.  Maisch,  America,  and  Dr.  De  Yrij,  the  Hague. 
We  shall  be  highly  honoured  to  have  their  names  on  the  list.  I 
therefore  propose  that  they  be  added. 

The  motion  was  agreed  to. 

Annual  Report. 

Professor  Attfield  (one  of  the  General  Secretaries)  read  the 
Annual  Report  of  the  Committee,  as  follows  : — 

The  President  and  Executive  Committee  once  more  have  to  report 
to  the  members  of  the  British  Pharmaceutical  Conference,  that 
during  the  past  year  the  Association  has  largely  increased  in  num- 
bers, usefulness,  and  general  prosperity.  Nineteen  hundred  names 
are  on  our  books,  each  member  has  been  presented  with  a  copy  of 
the  Year-Book,  and  the  Treasurer's  statement  shows  a  balance  in 
hand  of  fifty  pounds. 

Meetings  of  the  Executive  Committee. — During  the  past  year  your 
Committee  has  held  six  meetings. 

On  October  5tli,  1870,  after  some  matters  of  detail  relating  to  the 
Liverpool  Meeting  had  been  disposed  of,  a  formal  vote  of  thanks  was 
conveyed  to  the  Chairman,  Secretary,  and  other  members  of  the 

*  The  meeting  will  commence  on  Tuesday,  August  13th,  at  10  a.m. 
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Liverpool  Local  Committee,  for  the  judicious,  liberal,  and  successful 
manner  in  which  they  had  advanced  the  objects  of  the  Conference. 
Mr.  James  Collins  was  then  appointed  to  give  evening  assistance  to 
the  Metropolitan  Secretary,  in  keeping  the  books  of  the  Conference, 
issuing  circulars,  and  acknowledging  subscriptions ;  the  post  being 
made  tenable  for  one  year  at  a  salary  of  twenty-five  pounds.  Messrs. 
Carteighe,  Groves,  Hanbury,  Ince,  and  Stoddart,  with  Professor 
Attfield  as  Secretary,  were  re-appointed  a  Committee  to  superintend 
the  publication  of  the  Year-Book  of  Pharmacy.  At  this  meeting 
eleven  candidates  were  elected  to  membership. 

On  December  7th,  1870,  two  long  neports  of  business  transacted 
by  the  Year-Book  Committee,  on  October  19th  and  20th,  were  read, 
discussed,  and  adopted.  The  continued  illness  of  Mr.  Brough  had 
rendered  imperative  the  appointment,  by  this  Sub-committee,  of  a 
joint-editor,  an  office  which  Mr.  Joseph  Ince  had,  after  some  persua- 
sion, consented  to  accept.  The  Executive  confirmed  the  action  of 
the  Sub-committee.  Arrangements  were  then  made  for  the  distri- 
bution of  the  Year-Book  to  members.  Ten  gentlemen  were  elected 
to  membership. 

On  February  1st,  1871,  the  labours  of  Local  Treasurers  and  the 
courtesy  of  London  merchants,  in  conveying  parcels  of  the  Year- 
Book  gratuitously,  were  duly  recognised  and  recorded.  Plans  for 
obtaining  an  increased  number  of  members,  with  the  view  of  securing 
sufficient  funds  to  continue  the  publication  of  the  Year-Book, 
were  introduced  by  the  Secretary,  and  fully  discussed.  At  a  pre- 
vious meeting  the  Executive  Committee  had  accepted,  with  much 
regret,  the  resignation  of  Mr.  John  Cargill  Brough,  as  editor  of  the 
Year-Book.  The  sad  state  of  Mr.  Brough's  health  rendering  any 
resumption  of  editorial  work  impossible,  invitations  to  apply  for 
the  appointment  had  been  issued,  and  responded  to  by  three  gentle- 
men. After  due  deliberation,  the  Committee  elected  Mr.  Charles 
H.  Wood,  F.C.S.,  to  the  vacant  post.  Mr.  Daniel  Hanbury,  F.R.S., 
and  Professor  Attfield  were  requested  to  revise  the  list  of  gentle- 
men, societies,  and  journals  receiving  presentation  copies  of  the 
publications  of  the  Conference.  The  financial  position  of  the  Con- 
ference was  considered  at  this  meeting.  The  following  proposition 
was  carried  unanimously : — "  That  the  cordial  thanks  of  the  Execu- 
tive Committee  be  conveyed  to  Mr.  Joseph  Ince  for  his  valuable 
services  in  editing,  at  a  very  brief  notice  and  at  much  personal 
inconvenience,  the  '  Year-Book  of  Pharmacy  for  1870.*  "  Fifty-thn c 
candidates  were  eleeted  to  membership. 

On  May  16th,  1871,  the  London  Secretary  reported  on  the  distri- 
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bution  of  the  Year.  Book,  described  the  difficulty,  labour,  and 
expense  connected  therewith,  and  proposed  that  in  future  the 
volume  should  be  sent  by  post  direct  from  the  printers  to  each 
member  who  had  paid  the  annual  subscription  (55.)  and  sixpence  in 
addition  for  postage  (total,  5s.  6d.).  The  Committee  instructed  the 
Secretaries  to  carry  out  this  plan  during  the  succeeding  year.  The 
Secretaries  were  empowered  to  issue  a  new  form  of  nomination  and  a 
new  specimen  page  of  the  Year-Book.  The  estimates  of  Messrs. 
Butler  and  Tanner  for  printing,  and  Messrs.  J.  and  A.  Churchill  for 
publishing  a  second  Year-Book,  on  terms  similar  to  those  under 
which  that  for  1870  was  produced,  were  axicepted.  The  Report 
of  the  Sub-committee  on  presentation  copies  of  the  Year-Book 
having  been  read  and  adopted,  a  resolution  was  passed,  "  That  a  copy 
of  the  Year-Book  shall  be  offered  to  each  Provincial  Pharmaceutical 
Association  having  a  library."  A  list  of  subjects  suggested  for  re- 
search was  laid  before  the  Committee,  and  Messrs.  Williams,  Groves, 
and  Attfield  appointed  to  revise  the  same  before  its  distribution  to 
members.     Eighty-one  gentlemen  were  elected  to  membership. 

On  July  5th,  1871,  the  Secretaries  reported,  that  since  the  previous 
meeting  of  the  Committee  the  following  documents  had  been  posted 
to  each  of  the  1900  members : — (a)  the  list  of  subjects  suggested  for 
research,  together  with  (&)  two  nomination  papers,  (c)  a  specimen 
page  of  the  Year-Book,  and  (dl)  a  letter  requesting  members  to 
obtain  candidates  for  election ;  another  letter  (e)  and  other  invita- 
tion papers  had  been  sent  to  four  or  five  hundred  gentlemen  likely 
to  join  the  Conference.  The  Annual  Circular  (/)  relating  to  the 
General  Meeting  for  1871,  and  an  enclosure  (on  behalf  of  the 
Edinburgh  Local  Committee)  of  ((/),  a  card  of  invitation  to  a 
Conversazione  have  also  recently  been  forwarded.  The  Report  of 
the  Year-Book  Committee,  relating  more  especially  to  the  arrange- 
ment of  matter  in  the  Year-Book,  was  received  and  adopted.  At 
this  meeting  of  the  Committee  148  gentlemen  were  elected  members. 

Finally,  on  July  31st,  your  Committee  met  in  Edinburgh,  to 
arrange  business  for  the  present  meeting,  and  to  elect  64  members. 

Numher  of  Members. — It  will  thus  be  seen  that,  as  a  result  of  the 
labours  of  your  Committee,  the  efforts  of  Local  Secretaries,  and  the 
kindness  of  individual  members,  about  300  new  names  have  been 
added  to  our  roll  since  we  assembled  last  autumn.  The  total 
number  of  members  is  now  1917.  From  these  figures,  however, 
there  must  be  deducted,  losses  by  death,  8;  resignations,  14;  un- 
traced  removals,  6  ;  and  members  whose  subscriptions  are  more  than 
two  years  in  arrear,  11 ;  total  39.     This  gives  an  effective  strength 
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of  1878.  The  Executive  Committee  congratulates  the  Conference 
on  this  high  number,  but  would  urge  on  every  member  the  im- 
portance of  using  his  utmost  efforts  in  obtaining  recruits.  The 
production  of  Year-Books,  without  intermission,  can  only  be  secured 
by  the  united  contributions  of  at  least  2000  members.  A  much 
larger  number  than  this  may  fairly  be  anticipated  as  the  objects 
of  the  Conference  become  more  widely  known  and  more  fully 
appreciated. 

Amongst  those  whom  death  has  taken  from  us  there  occur  the 
following : — Mr.  Gissing,  of  Wakefield,  whose  name  -is  appended 
to  the  original  circular  inviting  gentlemen  to  join  the  Conference 
then  about  to  be  inaugurated  at  ISTewcastle-on-Tyne  in  1863 ;  Mr. 
Tuck,  of  Oxford,  five  of  whose  papers  appear  in  our  Transactions : 
1,  "  Mistura  Creosoti;"  2,  "  lodo-hydrargyride  of  Potassium,  and 
the  Oxidation  Tests  for  MethyUc  Alcohol;"  3,  "  Test  for  Methylic 
Alcohol  when  mixed  with  Ethylic  Alcohol;  "  4,  "Detection  of  Me- 
thylic Alcohol  in  Chloroform,  Ether,  Sweet  Spirit  of  Nitre,  and  Sal 
Volatile;"  and  5,  "On  Eschwege's  Patent  Wood  Spirit;"  and 
Mr.  Quiller,  of  London,  a  name  well  known  in  pharmacy. 

Tlie  Bell  and  Hills  Fund. — A  second  grant  of  ten  guineas'  worth 
of  books  has  been  made  by  your  Committee  in  accordance  with  the 
intentions  of  the  benevolent  founder  Mr.  Thomas  Hyde  Hills. 
Fourteen  appropriately-bound  volumes  of  recent  works,  not  already 
in  their  library,  were  presented  to  the  Liverpool  Chemists'  Associa- 
tion, and  duly  acknowledged.  A  similar  present  will  be  offered 
to  the  library  of  the  North  British  Branch  of  the  Pharmaceutical 
Society. 

TJie  Yea/r-Book  of  Pharmacy  for  1871,  the  second  issued,  is  in 
a  forward  state ;  indeed  the  Editor  has  laid  on  the  table  the"  manu- 
script of  the  work.  As  soon  as  the  proceedings  of  the  present 
meeting  can  be  reported,  the  whole  of  the  volume  will  be  placed 
in  the  hands  of  the  printers ;  and,  when  published,  a  copy  forwarded 
by  post  tr)  members. 

The  Financial  Fosliion  of  the  Conference. — Lastly,  your  Committee 
would  draw  attention  to  the  Treasurer's  statement  of  accounts. 
Every  liability  for  the  eighth  Conference  year — July  1st,  1870, 
to  July  Ist,  1871 — has  been  discharged,  and  there  is  a  balance 
in  hand  of  £50.  This  sum  is  less  by  £40  than  that  remaining 
at  the  end  of  last  year,  but  several  exceptional  expenses  have  been 
incurred,  hence  your  Committee  hopes  that  the  income  of  the 
present  year  will  meet  the  expenditure ;  a  result  that  will  certainly 
ensue  if  members  will  kindly  obtain  additional  subscribers. 
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The  Treasurer  in  Accov/nt  with  the  British  Pharmaceutical 
Conference,  1870-71. 

Dr.                                  £  8.    d. 

To  cash  in  hand,  July  1st,  1871 96  10    9 

„  Sale  of  Year-Books 11  10    0 

,,  Advertisements  in  Year-Book 58  1     0 

,,  Members'  Subscriptions 401  11  11 


£567  13     8 
Cr. 
By  cost  of  2000  Year-Books  :— 

Editing,  Mr.  Brough,(ba-    £    s.   d.     £    s.    d.   £    s.     d. 

lance  of  £50)    ...     15     0     0 
„     Mr.  Ince  ....     50    0     0 

65    0    0 

Printing  and  Binding,  Messrs.  Butler 

&  Tanner 296    0    0 

Woodcuts 1  10    0 

Publishing,  J.  &  A.  Churchill:— 
25  per  cent.  Commission  on  Adver- 
tisements          14  10    3 

Advertising 2     2     0 

Addressing  and  Wrapping  ...       6  18     6 
Delivering  1100  Year-Books  for  en- 
closure     934 

Postage  and  Booking     ....       216 
Postage  and  Booking  by  Secretary  .     10    0    0 

■  407    5     7 

,,  General  Printing: — 

Taylor  &  Co 18  13     0 

Butler  &  Tanner 12     8     6 

Marples 570 

Sheldon •  .     .     .     .       1  10    0 

37  18     6 

,,  Advertising 0  10     0 

,,  Stationery 2     2  11 

,,  Addressing  Circulars 10    4     0 

„  Salary  to  Assistant  Secretary  (3  qrs.)     .     .     .     .  18  15     0 

,,  Postages  and  Telegrams 33     7     5 

„  Post-office  Charge  for  Cashing  Stamps     ....     3     4     3 

„  Various  Petty  Expenses 460 

,,  Balance  in  hand 50     0    0 

£567  13  8 

1871.                                                                              £    s.  d. 

July  1st,  Balance  in  hand 50    0  0 

Estimated  Arrears  of  Subscriptions  up  to  June  30th, 

1871 20    0  0 

£70    0    0 
Copies  of  Year-Book  of  1870  in  Stock,  200. 
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Bell  and  Hills  Library  Fund,  1870-71. 

£    s.  d. 

To  Cash  in  hand 42     0  0 

By  Books  forwarded  to  Liverpool 10  10  0 


Balance  in  hand  .     .     .  £31  10    0 
Examined  and  found  correct, 

H.  S.  Evans,  London. 

J.  F.  KoBiNSON,  Liverpool. 

Mr.  AiNSLiE  (Edinburgh)  said  :  I  have  much  pleasure  in  moving 
that  the  Report  be  adopted.  It  must  be  very  satisfactory  to  those 
gentlemen  who  have  originated  this  Conference,  to  find  that  its 
affairs  are  in  such  a  flourishing  condition.  There  have  been  a  great 
many  additional  new  members  this  year ;  and  I  trust  that  in  the 
year  that  is  coming  we  shall  have  a  much  larger  number,  so  that 
the  Year-Book  of  Pharmacy  may  be  published  without  loss. 
I  hope  that  the  number  which  Dr.  Attfield  has  intimated — 2000 — 
will  be  made  up  before  the  next  Conference.  I  think  it  is  a  very 
great  advantage  to  us  to  have  that  book  on  our  library  tables. 

Mr.  Fraser  (Glasgow)  said:  I  have  much  pleasure  in  seconding 
the  adoption  of  the  Report.  The  sum  of  5s.  paid  by  each  member 
seems  to  be  a  very  small  sum.  I  think  it  might  be  raised  to  7s.  6d. 
Five  shillings  is  a  very  small  sum  for  which  to  secure  the  advan- 
tages offered  by  the  Conference. 

Dr.  Attfield  :  There  will  be  no  difficulty  in  raising  enough 
money,  if  we  get  more  members.  It  only  requires  an  effort.  I  have 
never  asked  any  one  to  become  a  member  who  has  ever  refused 
to  do  so ;  on  the  contrary,  I  have  been  thanked  by  gentlemen  whom 
I  have  informed  that  they  would  get  a"  book  so  full  of  matter 
specially  interesting  to  them  for  so  low  a  sum.  In  my  opinion,  the 
question  of  raising  the  subscription  need  not  be  entertained. 

The  Report  was  unanimously  agreed  to.  The  President  then 
spoke  as  follows. 

THE    PRESIDENT'S    ADDRESS. 

Gentlemen, — The  continued  success  of  our  Conference  is  a  gre&t 
cause  for  cong^tulation.  Since  our  last  meeting  in  Liverpool, 
when  we  had  so  large  an  accession  of  new  members,  we  have  to  re- 
port a  further  increase  of  300,  making  a  present  total  of  about  1900. 

On  thinking  this  over,  one  cannot  help  exclaiming,  what  a  large 
amount  of  good  ought  to  proceed  from  such  an  army  of  workers,  if 
they  have  (as  I  hope  they  have)  the  welfare  of  pharmacy  at  heart ! 
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It  surely  must  be  impossible  that  any  single  member  can  remain  in- 
diJfferent  to  an  acceptance  of  the  great  chance  now  offered,  to  us,  of 
improving  the  position,  if  not  of  ourselves,  at  any  rate  of  our 
children  and  successors.  I  feel  confident  that  most  of  us,  if  not  all, 
will  be  persevering  and  steadfast  in  endeavouring  to  secure  a 
solidity,  an  honourable  value  to  the  title  of  pharmaceutist,  by  com- 
bining a  good  scientific  training  with  a  sound  practical  knowledge. 

I  feel  sure  that  my  words  will  find  an  echo  in  the  hearts  of  those 
who  now  bid  us  so  hearty  a  welcome.  We  have  been  striving  to 
cultivate  the  wish  for  advancement  in  many  parts  of  England,  and 
now  for  the  second  time  we  thus  try  to  repay  the  warmhearted 
hospitality  that  we  all  know  fills  the  breast  of  every  true  Scotchman. 
In  the  words  of  one  of  their  own  favourite  poets  I  would  say, — 

"  When  death's  dark  stream  I  ferry  o'er, 

A  time  that  surely  shall  come ; 
.  In  heaven  itself,  I'll  ask  no  more, 

Than  just  a  Highland  welcome." 

We  are  now  sojourning  in  the  land  that  produced  such  men  as 
Thompson,  Brewster,  Murchison,  Miller,  Clyde,  Leslie,  Adam  Smith, 
James  Watts,  Livingstone,  Scott,  Burns,  and  "John  Mackay.  ' 

Pharmacy,  in  its  true  bearing,  is  one  of  the  many  offshoots  of  a 
scientific  education,  and  cannot  be  properly  cultivated  and  pursued 
without  a  fair  acquaintance  with  several  branches  of  natural 
science.  Botany  is,  doubtless,  an  important  study,  yet  chemistry 
must  ever  be  our  chief  ally.  We  may  accurately  describe  the 
characters  of  the  Asiatic  poppy,  or  the  Peruvian  cinchona,  and  yet 
be  sadly  at  a  loss  if  we  knew  not  how  to  extract  the  morphia  and 
quinia.  All  arts  and  manufactures  are  dependent  on  properly  carry- 
ing out  chemical  principle.  The  miner  would  know  nothing  of  the 
riches  locked  up  in  the  solid  rock  if  it  were  not  for  chemistry. 
Astronomy  and  microscopy  would  be  an  empty  idea  if  the  chemist 
had  not  prepared  the  appropriate  glass  for  the  lenses,  or  the  alloy 
for  their  support.  If  this  be  true,  how  much  more  is  the  prepara- 
tion of  medicines  dependent  on  chemical  processes  !  How  is  it  that  so 
many  of  our  extracts,  infusions,  and  syrups  are  inert,  while  the  plants 
from  which  they  are  prepared  are  so  powerful,  and  poisonous  in  their 
action  on  the  animal  economy  ?  Why  so  many  prescriptions  oftentimes 
rendered  valueless  ?  Surely  because  the  medicines  have  been  rudely 
prepared,  or,  as  not  unfrequently  happens,  the  prescriber  brings  to- 
gether in  the  prescription  substances  that  ought  to  be  kept  as  widely 
apart  as  the  poison  cupboard  and  the  retail  department. 
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Those  four  wonderful  elements,  of  wliicli  all  organized  bodies  are 
composed,  must  be  carefully  tended  and  watched,  and  their  several 
likes  and  dislikes  known,  before  the  pharmacist  can  elaborate  the 
various  medicamenta  in  their  most  perfect  forms. 

Those  extraordinary  glucosides,  alkaloids,  and  hydrocarbons  that 
fill  our  shelves,  as  truly  point  to  the  Divine  originator  of  all  as  do 
the  mental  and  bodily  powers  of  the  man  who  measures  and  weighs, 
or  the  memory  which  gives  him  an  experience  whereby  he  can  dis- 
criminate between  the  good  and  the  bad,  or  the  useful  from  the 
useless.  In  short,  it  is  Nature,  the  visible  agent  of  a  munificent 
Creator  that  we  must  obey,  and  on  her  we  are  entirely  dependent 
either  in  the  field  or  in  the  laboratory.  The  labours  of  Dumas, 
Liebig,  Frankland,  Richardson,  Hofman,  Odling,  Williamson, 
Miller,  and  a  host  of  others,  have  brought  to  light  by  their  ex- 
periments an  array  of  facts  so  vast,  that  probably  no  one  mind  can 
grasp  them  all.  We  need  only  mention  the  compounds  of  ethyl, 
methyl,  and  amyl,  the  chloral,  pepsine,  and  chloroform,  to  instantly 
call  to  mind  what  chemistry  has  done  to  alleviate  the  long  list  of 
"  ills  that  flesh  is  heir  to." 

Oxygen,  in  its  ordinary  condition,  and  without  the  aid  of  moisture 
and  heat^  could  not  destroy  the  pestilent  gases  and  organisms  that 
abound  in  our  crowded  streets  and  courts ;  but,  in  its  allotropic 
form,  no  sooner  does  it  come  in  contact  with  the  deadly  impurities 
from  our  lungs  and  skin,  or  the  emanations  arising  from  our  un- 
natural mode  of  living,  than  it  immediately  attacks  the  evil  by 
destroying  its  very  constitution,  and  prevents  its  poisonous  in- 
fluence on  our  health  and  comfort. 

Can  it  he  right,  therefore,  that  so  many  of  ns  shonld  be  from  day 
to  day  in  the  midst  of  the  various  ozone-producing  agents  and  re- 
commending their  use,  and  yet  all  the  while  not  caring  to  know  the 
why  and  the  wherefore  of  their  friendly  reactions  ? 

This  remnant  of  the  dark  ages  of  our  pharmaceutical  existence  I 
fervently  hope  is,  or  soon  will  be,  a  thing  of  the  past,  and  that  our 
Buccossors  will  make  a  better  use  of  the  advantages  that  science 
offers  than  their  forerunners  have. 

To  profitfibly  carry  on  our  businesses  we  must  copy  Nature  in  all 
her  operations.  As  in  hers  so  in  our  own  laboratories,  nothing 
should  Ix)  lost  and  nothing  wasted.  The  pharmaceutist  should 
strive  as  strictly  to  account  for  every  atom  or  molecule  in  his  trans- 
formations or  substitutions  as  for  the  £  s.  d.  in  his  cashbook.  Like 
all  other  callings,  oar  own  has  arrived  at  its  present  state  by  very 
slow   degrees;  its  foundation  was  laid    on    the    alchemy   of  the 
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Arabians  and  the  empiricism  of  the  Greeks.  Its  superstructure  was 
built  up  stratum  super  stratum  by  the  persevering  study  and  steady 
observation  of  the  inhabitants  of  Great  Britain,  France,  and  Ger- 
many; while  our  American  brethren  have  made  a  good  start,  and 
with  their  characteristic  zeal  have  shown,  by  their  various  publica- 
tions, a  practical  acquaintance  with  pharmaceutical  operations. 
Let  us,  therefore,  look  after  our  laurels,  and  let  it  not  be  said  by  our 
children  and  theirs,  that  we  have  delayed  our  march  on  the  high 
road  to  knowledge.  I  cannot  look  around  me  at  the  present 
moment  without  the  proud  conviction  that  we  have  an  earnest  band 
of  inquirers,  who  have  met  together  at  this  our  annual  gathering 
for  the  purpose  of  receiving  and  imparting  the  results  of  their  ex- 
perience and  observation.  Variety  is  a  common  natural  ordinance, 
quite  as  much  so  in  ourselves  as  in  the  flowers  of  the  field.  The  cry 
of  "  equality"  which  we  sometimes  hear,  is  a  fatal  delusion  and  the 
dream  of  a  lunatic.  We  each  must  humbly  play  our  own  peculiar 
part  in  one  harmonious  whole.    Non  omnes  omnia possumus. 

Perhaps  of  all  the  discoveries  which  modern  chemistry  has  in- 
troduced, the  most  marvellous  are  the  methods  of  analysis  and 
synthesis  of  the  organic  bases.  It  is  true  that  we  cannot  produce 
in  our  laboratories  the  root  of  the  madder  or  valerian,  the  sugar- 
cane or  the  Tonquin  bean,  but  we  can  manufacture  alizarine, 
valerianic  acid,  sugar,  and  coumarin.  No  more  startling  proof  of  the 
advancement  of  synthetical  chemistry  can  be  adduced  than  the  dis- 
covery alluded  to  by  Mr.  Perkin  at  the  last  meeting  of  the  British 
Association,  in  his  paper  on  the  artificial  preparation  of  alizarine. 

Who  could  have  supposed  that  there  was  the  least  relationship 
between  two  such  dissimilar  bodies  as  cinchona  bark  and  gas  tar ; 
nay,  more,  that  they  should  give  rise  to  the  same  substance  ?  Yet 
so  it  seems  to  be.  You  are,  of  course,  all  aware  that  the  cinchona 
bark  contains  the  alkaloids  in  combination  with  quinic  acid 
(C7  Hi.2  Oe),  which  is  also  found  in  the  coffee,  bilberry,  holly,  privet, 
oak,  ash,  elm,  and  many  other  plants. 

Thirty-three  years  ago  Woskresensky,  while  experimenting  on 
quinic  acid,  found  that  when  it  underwent  oxidation,  a  peculiar 
yellow  crystalline  substance  was  the  result,  and  to  which  he  gave 
the  name  quinone  (Cg  H4  O2). 

C,  H12  Oe  +  2  0  =  CeH4  O2+  C  O2+4  H3  0. 

Quinic  Acid.  Quinone. 

For  many  years  the  atomic  constitution  of  quinone  remained  a 
disputed  question,  till  the  researches  of  Graebe  showed  that  it  was 
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a  snbstitTition  product  from  benzol,  in  whicli  two  atoms  of  hydrogen 
were  replaced  by  two  of  oxygen. 

Co  He  +  3  0  =  Cg  H,  O2  +  H2  0. 

Benzol.  Quinone. 

In  1869  Messrs.  Graebe  and  Liebermann  found  out  that  from  a 
compound  of  anthracene  and  quinine,  both  of  which  are  present  in 
coal-tar,  was  formed  anthra-quinonic  acid,  better  known  as  alizarine. 
It  is  the  first  instance  of  a  vegetable  colouring  matter  being  pro- 
duced by  artificial  means. 

An  equally  strange  discovery  has  been  made  by  Mr.  Broughton, 
the  Government  quinologist,  who  has  extracted  carbolic  acid  from 
the  Andromeda  LeschenauUii,  a  plant  growing  freely  on  the 
Neilgherry  Hills.  It  is  said  to  be  of  far  greater  purity  than  that 
made  from  coal  tar,  but  probably  the  cost  of  production  will  pre- 
vent its  coming  into  general  use. 

Since  we  last  met,  pharmaceutical  chemistry  has  lost  an  able 
investigator  by  the  lamented  death  of  Augustus  Matthiessen,  who, 
in  conjunction  with  Messrs.  Foster  and  Wright,  was  making  a  very 
considerable  addition  to  our  knowledge  of  the  constitution  of  the 
opium  alkaloids.  For  many  years  past  these  have  been  a  complete 
puzzle,  and  never  till  now  had  we  any  light  thii-own  upon  the  reason 
why  the  poppy  capsule  should  contain  such  a  surprisingly  long  list 
of  diflferent  principles.  Happily  the  experiments  on  the  substitu- 
tion products  of  morphia  and  codeia  are  being  continued  by  Mr. 
Wright,  who  is  assiduously  working  out  the  subject. 

When  either  of  these  bases  is  treated  with  hydrochloric  acid  under 
pressure,  an  entirely  new  base  is  produced,  called  by  its  discoverer 
apomorphia  (C17HJ7NO2),  and  although  it  only  chemically  differs 
from  morphia  by  the  extraction  of  the  elements  of  water,  it  has  the 
most  opposite  properties. 

C„  H,«  NO3  —  H,  O  =  Cn  H,7  NO2 

Moi-phla.  Apomorphia. 

Apomorphia  is  remarkable  for  its  powerful  emetic  qualities  and 
unstable  nature.  The  chloride,  which  is  the  salt  most  commonly 
used,  is  white  and  crystalline.  Its  freedom  from  all  irritant  pro- 
perties renders  it  a  valuable  hypodermic  agent.  Only  ^  of  a  grain 
by  the  mouth  or  -^^  by  subctitaneous  injection  acts  with  greater 
rapidity  than  any  other  emetic ;  indeed,  it  is  the  Only  one  capable  of 
being  administered  Jjypodermically. 

When  codeia  is  acted  upon  under    pressure  by  an  excess  of 
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hydrochloric  acid,  a  new  base  is  separated,  which  the  discoverers, 
Messrs.  Matthiessen  and  Wright,  called  chlorocodide  (Cja  H20  N  O2). 

C18  H21  NO3  +  H  CI  =  C18  H20  N  O2  +  H2  O. 

Codeia.  Chlorocodide. 

A  farther  reaction  then  takes  place,  and  the  chlorocodide  splits 
Tip  into  methyl  chloride  and  apomorphia. 

CsH^oNO^  =  CH3CI  +  CyR.r'^O,. 

Chlorocodide.  Methyl  Chloride.  Apomorphia. 

So  that  the  cnrions  fact  appeared  that  codeia  only  differed  from 
morphia  by  containing  one  equivalent  more  of  methyl.  Although, 
however,  they  obtained  apomorphia  from  codeia,  they  were  unable 
to  reconvert  apomorphia  into  morphia,  and  thus  form  morphia 
directly  from  codeia. 

Dr.  Hugo  Schiff,  of  Florence,  has  announced  that  he  has  suc- 
ceeded in  artificially  producing  conia,  the  active  principle  in  Oonium 
maculatum.  He  says  that  when  butyraldehyd  is  acted  upon  by 
alcoholic  ammonia,  dibutyraldin  is  formed. 

(2C4H8O)  +         NH3  -.  H2O  =  CgHi^J^O 

Butyraldehyd.  Dibutyraldin. 

By  the  dry  distillation  of  the  latter,  conia,  among  other  products, 
is  eliminated,  and  may  at  once  be  recognised  by  its  peculiar  odour. 

CsHi^ISrO     =     CsHi^N     +     H,0. 

Dibutyraldin.  Conia. 

Mr.  D.  Howard  has  described  a  new  cinchona  alkaloid,  which  he 
detected  by  noticing  an  unusual  loss  when  recrystallising  quinia. 
The  new  base  is  still  under  investigation,  but  seems  to  be  nearly 
related  to  quinia,  for  its  oxalate  only  differs  by  containing  three 
more  molecules  of  water.  Chlorine  and  ammonia  also  produce  the 
green  colour  and  precipitate  of  dalleiochin,  which  is  characteristic  of 
quinia  and  quinidin.  It  differs,  however,  by  the  solution  not  being 
fluorescent. 

Chloral  hydrate  appears  now  to  have  become  a  recognised  addition 
to  our  materia  medica  as  a  good  hypnotic.  It  may,  however,  be 
well  to  note  that  a  comparatively  large  number  of  deaths  have 
occurred  from  its  use  during  the  past  year.  In  every  case  the  fatal 
result  has  arisen  from  one  of  two  causes, — either  from  an  overdose, 
or  else  by  the  dose  having  been  repeated  too  frequently,  one  having 
been  swallowed  before  the  effect  of  the  previous  one  had  passed 
away.     A   very  remarkable   instance   of  the  latter  recently   camf 


BRITISH    PHARMACEUTICAL   CONFERENCE.  541 

under  my  notice,  and  has  been  fully  described  by  Dr.  Norris  in  the 
Lancet  (Feb,  28,  1871).  The  deceased  had  taken  712  grains  in  9 
days,  260  of  which  had  been  swallowed  within  36  hours.  Every 
part  of  the  organs  sent  for  analysis  was  preserved  in  the  most 
extraordinary  manner.  Not  until  130  hours  after  death  did  the 
slightest  odour  of  decomposition  become  perceptible.  Chloroform 
was  obtained  plentifully  from  the  tissues  by  distillation,  after  the 
addition  of  an  alkali. 

Professor  Wurtz  has  stated  to  the  French  Academy  of  Sciences, 
that  the  nitrate  of  strychnia,  used  hypodermically,  is  an  antidote  to 
the  poisonous  effects  of  chloral.  I  have  not,  however,  seen  a  con- 
firmation of  this  strange  announcement. 

In  the  Ann.  der  Chem.  und  Phai-m.,  1870,  Mr.  Lieber  describes  a 
very  convenient  method  of  detecting  the  presence  of  alcohol  in 
chloroform  or  chloral  hydrate.  He  effects  this  by  warming  the 
suspected  sample  in  a  test-tube  with  a  little  iodized  potassium 
iodide,  and  afterwards  potassium  hydrate.  If  alcohol  be  present, 
crystals  of  iodoform  will  be  deposited. 

Anassthetic  agents  are  still  the  subjects  of  much  discussion.  Bi- 
chloride of  methylene  and  nitrous  oxide  have  been  tried  over  and 
over  again  by  their  respective  admirers,  but  the  weight  of  evidence 
seems  to  be  in  favour  of  the  latter.  The  bichloride  has  too  fre- 
quently induced  nausea,  a  most  distressing  accompaniment  to  its 
administration,  while  the  nitrous  oxide  appears  to  give  almost 
universal  satisfaction.  Not  one  fatal  accident  has  happened, 
although,  within  the  last  twelve  months,  it  has  been  in  daily  use  by 
dentists. 

At  a  late  meeting  of  the  Medical  Society  in  London,  Dr. 
Richardson  introduced  metachloral,  a  singular  isomer  of  chloral,  and 
decomposable  also  by  alkalies  into  chloroform  and  formic  acid,  but 
physically  differing  by  being  completely  insoluble  in  either  water, 
alcohol,  or  ether.  It  is  a  white  greasy  powder,  which  may  be 
reconverted  into  soluble  chloral  by  being  heated  to  ISO"  C. 

One  of  our  esteemed  corresponding  members,  Dr.  Fliickiger,  has 
noticed  an  interesting  property  of  oil  of  peppermint.  When  shaken 
with  nitric  aeid,  the  oil  exhibits  a  magnificent  greenish-blue  fiuor- 
escenco.  This  hitherto  undescribed  phenomenon  is  extremely 
beautifnl,  especially  when  the  electric  spark  is  passed  through  it 
by  means  of  the  ordinary  vacuum  tube.  The  doctor  remarks  that, 
unfortunately,  it  is  not  a  true  test  for  the  purity  of  the  oil  of 
peppermint,  because  other  oils  may  be  present  without  preventing 
.the  fiuorescent  appearance. 
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In  a  lengthy  paper  read  at  the  Chemical  Society,  and  reprinted 
in  our  Journal,  Dr.  Divers  has  made  an  important  addition  to  our 
hitherto  imperfect  knowledge  of  ammonium  carbonate.  It  appears 
that  there  are  four  varieties  of  this  salt,  having  a  simple  relation  to 
each  other,  and  capable  of  crystallisation  from  a  solution,  viz. : — 

Normal  Ammonium  Carbonate  (C  Oj)2  (Hg  0)4  (N  113)4 

Half-acid         „  „  (CO2)  (H2  0)4(NH3)4    • 

Acid  „  „  (0  0,):(H,0)4(NH3)4 

Hyper-acid      „  „  (C  O^)^  (H,  0)4  (N  H3)4 

Dr.  Divers  finds  that  by  digesting  these  carbonates .  at  a  gentle 
heat  with  liq.  ammon.  fort.,  they  become  converted  into  ammonium 
carbamate  (NH4N' H2  C  O3),  thus  furnishing  a  curious  example  of 
the  dehydration  of  a  salt  in  the  presence  of  water.  He  agrees  with 
Dr.  Attfield,  that  the  commercial  ammonium  carbonate  is  a  com- 
pound salt  of  carbonic  and  carbamic  acids,  and  is  remarkably 
constant  in  its  composition.  Dr.  Divers  also  states  that,  when 
ammonium  chloride  and  calcium  carbonate  are  heated  together,  as 
directed  in  the  British  Pharmacopoeia,  the  product  is  not  com- 
mercial ammonium  carbonate.  This  is  an  after-product  during  the 
refining. 

New  localities  have  been  successfully  tested  for  the  cultivation 
of  the  poppy  and  cinchona  plants.  At  the  January  meeting  of  the 
Pharmaceutical  Society,  a  paper  by  Mr.  Ward  was  read  on  a  sample 
of  Australian  opium,  collected  in  Gipps'  Land,  and  sent  to  Mr. 
Hills  for  examination.  It  contained  no  less  than  9  per  cent,  of 
morphia,  so  that  the  Australian  climate  may  eventually  prove 
favourable  to  the  growth  of  the  poppy  plant. 

In  America,  also  the  production  of  opium  has  been  tried  as  a 
profitable  speculation.  Mr.  Wilson,  of  Vermont,  has  sown  6i  acres 
of  land  with  opium  poppy- seed.  From  the  resulting  crop  were 
gathered  640  pounds  of  opium,  averaging  6' 25  per  cent,  of  morphia, 
and  realizing  10  dollars  per  pound. 

In  Ceylon,  the  cultivation  of  the  cinchona  has  attracted  consider- 
able attention.  The  analysis  of  a  sample  sent  to  England  showed 
that  each  pound  of  the  bark  yielded  289  grains  of  sulphate  of 
quinia,  47  grains  of  quinidine,  and  14  grains  of  cinchonine. 

Last  year,  at  the  Liverpool  meeting.  Dr.  C.  Calvert  called 
attention  to  some  experiments  he  had  been  making  on  the  compo- 
sition of  iron  rust.  In  our  text-books,  the  rust  of  iron  is  described 
as  the  hydrated  peroxide  of  iron,  with  a  trace  of  ammonia.  The 
results  of  his  analyses  show,  however,  that  rusted  iron  is  a  compli- 
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cated  compound  of  93  per  cent,  of  peroxide,  6  of  protoxide,  y%  per 
cent,  of  carbonate  of  iron,  1^  per  cent,  of  silica,  with  a  trace  only 
of  ammonia.  Dr.  Calvert  finds  that  the  idea  of  iron  rusting  from 
the  presence  of  moist  oxygen  is  entirely  wrong.  A  long  series  of 
experiments  proved  that  neither  moist  oxygen,  nor  moist  or  dry 
carbonic  acid,  separately,  had  any  action  on  iron,  but  that  a  mixture 
of  hoth  acted  very  energetically.  Carbonic  acid  is  the  agent  that 
determines  and  promotes  the  oxidation  of  iron,  and  not  oxygen  or 
aqueous  vapour.  This  explains  the  curious  fact  that  the  presence 
of  alkalies  or  their  carbonates  will  prevent  the  oxidation  of  iron. 

Our  excellent  secretary,  Dr.  Attfield,  with  his  usual  aptitude  for 
the  practical  application  of  his  favourite  science,  has  given  an 
exhaustive  paper  on  a  proposed  new  nomenclature  for  universal 
adoption  in  future  editions  of  all  Pharmacopoeias.  The  continual 
changes  that  have  hitherto  taken  place,  and  the  consequent  increase 
of  synonyms,  are  often  a  cause  of  much  perplexity  to  the  dispenser. 
I  hope  that  the  doctor's  suggestions  may  be  fully  considered  by 
future  compilers  of  the  next  editions  of  our  own,  as  well  as  those  of 
other  countries.  We  should  then  be  unanimous,  and  travellers 
would  have  less  difficulty  in  getting  their  prescriptions  prepared. 

In  the  provinces,  pharmaceutical  education  is  gaining  ground 
more  and  more.  Papers  read  at  meetings  of  the  several  associations 
throughout  the  country,  show  that  private  study  and  the  number  of 
students  are  rapidly  increasing. 

In  America,  pharmacy  seems  to  be  prosecuted  with  more  than 
usual  vigour.  They  seem  determined,  in  that  part  of  the  world,  to 
fulfil  the  words  of  one  of  their  poets,  when  he  told  them  that, — 

"Though  before  you  mountains  rise, 
Go  ahead ! 
Scale  them  certainly  you  can. 
Let  them  proudly  dare  the  skies ; 
What  are  mountains  to  a  man  ?  " 

At  the  December  meeting  of  the  Philadelphia  College  of 
Pharmacy,  Dr.  Maiscb  made  an  important  communication  respect- 
ing the  solution  of  acetate  of  morphia  and  other  alkaloids, — a 
subject,  however,  that  had  previously  been  alluded  to  by  one  of  oar 
members,  Mr.  Martindale,  of  University  College  Hospital.  When 
the  ordinary  solution  has  been  kept  for  some  time,  it  becomes 
greatly  altered  in  appoamnce ;  a  mycoloid  growth  rapidly  forms, 
and  a  brown  matter  is  deposited,  mixed  with  crystals.  Analysis 
showed  these  latter  to  be  the  pure  alkaloid  without  a  trace  of  any 
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acid.     It  is  singular,  also,  that  the  solution  of  ammonium  acetate 
decomposes,  and  has  eventually  an  alkaline  reaction. 

Those  of  us  who  have  been  accustomed  to  peruse  the  foreign 
publications  must  have  painfully  missed  those  from  Paris.  The 
horrid  transactions  and  frightful  display  of  human  depravity,  must 
have  rendered  scientific  research  impossible.  We  heartily  sym- 
pathise with  our  Gallic  brethren,  and  reiterate  the  advice  given  by 
Horace  to  his  friend  TibuUus  : — 

•*  Inter  spem  curamque,  timores  inter  et  iras, 
Omne  crede  diem  tibi  diluxisse  supremum. 
Grata  superveniet,  quae  nou  sperabitur,  hora." 

I  must  not,  however,  trespass  longer  upon  your  patience, 
although  many  things  that  have  transpired  during  the  past  year 
might  be  profitably  recalled  to  our  memories.  In  the  present  day 
we,  as  Britons,  must  put  forth  our  best  energies,  lest  we  fall  into 
the  rear  of  intelligent  nations.  Our  young  men  are  justly,  though 
tacitly,  making  an  urgent  appeal  for  our  help.  We  do  not,  of 
course,  press  them  to  join  our  ranks ;  but  when  they  ask  to  be 
admitted,  and  we  do  receive  them,  we  are  not  doing  the  thing  that 
is  honest,  if  we  fail  to  show  the  greatest  solicitude  for  their  welfare. 
The  act  of  taking  a  pupil  or  apprentice  is  now  one  of  very  grave 
responsibility.  When  we  sign  an  indenture,  we  there  and  then 
become  answerable  for  the  proper  education  of  that  pupil,  either  by 
personal  supervision,  or  by  securing  the  services  of  some  substitute. 
iN'ay,  I  go  further;  my  own  impression  is,  that  no  one  ought  to  take 
a  pupil  unless  fully  competent  to  answer  most  of  the  many  questions 
that  crop  up  in  the  mind  of  an  earnest  student,  or  else  to  show  him 
how  to  get  the  desired  information. 

On  the  other  hand,  I  think  that  a  lad  who  has  not  received  a 
good  solid  education,  is  not  the  one  to  be  a  pharmaceutical  pupil. 
His  time  then  becomes  too  valuably  occupied  to  be  wasted  in  pro- 
curing the  exceedingly  little  knowledge  requisite  for  passing  the 
preliminary  examination.  We  often  hear  it  said  that  a  youth  has  a 
good  education,  because  he  is  tolerably  conversant  with  Colenso  and 
Morell.  This  is  a  very  common  mistake.  It  is  not  education. 
Professor  Huxley  has  justly  reminded  such  an  one,  that  reading, 
writing,  and  arithmetic,  are  only  the  means  whereby  we  are  enabled 
to  open  the  educational  casket. 

I  am  fully  conscious  that  I  am  addressing  many  to  whom  these 
remarks  are  superfluous ;  but  the  letters  that  appear  from  time  to 
time  in  our  Journal,   too   plainly   evince   the  deficiency  to    which 
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1  allude.  We  ought  not  to  rest  satisfied  with  the  sandy  foundation 
of  semi-ignorance,  but  steadily  persevere  in  building  our  intellectual 
structure  on  the  rocky  basis  of  observation  and  experience. 

Appropriate  food  is  as  necessary  for  the  mind  as  it  is  for  the 
body.  If  we  choose  to  feed  our  mental  powers  on  the  trashy 
material  that  is  often  miscalled  literature,  we  cannot  expect  to  have 
a  healthy  appetite  for  that  which  is  good  and  worth  remembering. 
What  is  it  that  prevents  so  many  of  us  feeling  a  delight  in  the 
researches  of  others,  or  searching  for  ourselves  ?  It  is  nothing  less 
than  mental  dyspepsia  and  intellectual  debility.  Example  is  far 
better  than  precept,  and  we  cannot  expect  our  pupils  to  acquire  a 
keen  relish  for  mental  cultivation,  or  believe  it  to  be  necessary,  if 
they  see  that  we  ourselves  care  so  little,  and  become  so  apathetic. 

It  is  no  drudgery  or  hard  work  that  I  recommend,  but  a  pleasant 
relief  from  the  monotonous  routine  of  a  chemist's  life.  The  test- 
tube  or  the  microscope,  the  herbarium  or  the  pencil,  will  soon 
enough  reward  the  trial  with  the  substitution  products  of  pleasurable 
surprise  and  wonder ;  for — 

"  Labour  with  what  zeal  we  will, 

Something  still  remains  undone  ; 
Something  uncompleted  still 
Waits  the  rising  of  the  sun." 

I  cannot  conclude  without  allusion  to  the  indefatigable  exertions 
of  our  secretary,  Dr.  Attfield.  Few  of  you  know  what  a  debt  is 
owing  to  him  for  the  completion  of  our  first  Year-Book.  Unfore- 
seen and  unavoidable  difficulties  arose,  that  postponed  its  issue  till 
late  in  the  season ;  and  it  is  to  his  indomitable  esprit  de  corps,  and 
the  editorial  ability  of  Mr.  J.  Ince,  that  we  are  mainly  indebted  for 
that  volume.  I  am  sure,  therefore,  that  you  will  allow  me,  in  your 
names,  to  thank  them  heartily  and  sincerely. 

It  only  remains  for  me  now,  gentlemen,  to  thank  you  for  having 
a  second  time  placed  me  in  the  honourable  position  of  your  Presi- 
dent. May  success  crown  your  endeavours,  and  may  the  advance- 
ment of  true  pharmacy  be  the  guiding  star  of  the  British  Pharma- 
ceutical Conference. 

Mr.  Kemp  (Portobello) ;  When  I  say  that  I  have  listened  to  the 
address  with  very  great  pleasure,  I  am  sure  I  am  only  expressing 
the  feeling  entertained  by  every  one  present.  1  think  we  are  under 
very  great  obligation  to  the  President  for  the  very  able,  clear,  and 
succinct  manner  in  which  he  has  noticed  the  many  new  and  im- 
portant advances  in  pliarmacy,  and  sketched  out  for  us  important 
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and  interesting  studies  on  these  subjects.  He  has  noticed  in  the 
course  of  his  address  the  importance  of  scientific  pharmacy.  The 
time  was  when  pharmacists  were  content  with  mere  practice,  with 
mere  routine.  I  think  that  has  greatly  given  way,  and  that  it  is 
now  admitted  that  if  practical  pharmacy  is  to  arrive  at  anything 
like  perfection  it  must  have  a  scientific  basis.  The  very  fact  of  the 
existence  of  the  Pharmaceutical  Conference  is  an  evidence  that 
scientific  pharmacy  is  now  carefully  studied ;  and  I  have  only  to 
allude  to  the  very  large  meeting  now  assembled  as  a  further  proof. 
To  the  success  of  this  year's  Conference,  the  President  has  largely 
contributed  by  his  most  excellent  address,  and  I  propose  that  we 
give  him  our  hearty  thanks. 

Mr.  Young  :  I  beg  to  second  the  motion  which  has  been  proposed 
by  my  friend  Mr.  Kemp.  Mr.  Stoddart  has  given  us  an  admirable 
view  of  what  has  been  done  during  the  past  year ;  and  I  am  sure 
we  are  all  very  grateful  to  him  for  the  excellent  reflections  contained 
in  the  concluding  portion  of  his  address.  There  is  very  much  in 
what  he  said  that  in  addition  to  the  masters  being  fit  to  instruct 
their  pupils,  the  pupils  should  be  in  a  condition  to  be  instructed.  I 
venture  to  express  my  great  satisfaction  at  listening  to  the  able 
address  which  has  just  been  delivered. 

Mr.  Deane,  Yice- President :  It  has  been  moved  that  a  cordial  vote 
of  thanks  should  be  given  to  our  President  for  his  very  admirable 
address.  I  very  cordially  concur  in  the  motion.  I  put  it  to  you,  as 
a  matter  of  form,  to  say  if  the  motion  is  carried. 

The  motion  was  carried  amid  loud  applause. 

The  President  :  I  thank  you  all  for  the  cordial  expression  of 
your  approval.  I  can  only  say  it  is  a  real  pleasure  to  do  anything 
for  this  Conference,  a  real  work  of  love. 

The  following  papers  were  then  read  : — 

THE  OXIDATION  PRODUCTS  OF  ESSENTIAL  OIL  OF 
ORANGE-PEEL    (KNOWN  AS  "PORTUGAL"). 

By  C.  R.  a.  Wright,  D.Sc, 

Lecturer  on  Chemistry  in  8t.  Mary's  Hospital  Medical  School. 

And  Charles  H.  Piesse, 

Assistant  Analyst  in  St.  Thomas's  Hospital. 

Preliminary  notice. 

Through  the  kindness  of  Messrs.  Piesse  &  Lubin,  w«  have  been 
enabled  to  examine  a   specimen  of    'pure  oil  of    orange-peel.     As 
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stated  by  Soubeiran  and  Capitaine,  and  by  Dr.  Gladstone,  tbis  oil 
consists  principally  of  a  hydrocarbon,  besperidine,  boiling  at  174°, 
and  of  formula  Cio  Hig.  We  found  that  the  crude  oil  commenced  to 
boil  at  175°,  and  that  97'2  per  cent,  by  weight  came  over  below 
179°;  the  remaining  2'8  per  cent,  was  a  yellow,  resinous  substance, 
not  volatile  without  decomposition,  sparingly  soluble  in  alcohol 
even  when  boiling,  but  very  soluble  in  ether.  In  water  it  was 
almost  insoluble,  but  it  communicated  to  it  the  bitter  taste  of  fresh 
orange-peel.  At  100"  it  was  perfectly  fluid,  but  did  not  entirely 
solidify  even  after  standing  some  days  at  the  ordinary  temperature. 
After  complete  expulsion  of  hesperidine  by  long-continued  heat- 
ing to  100°,  it  was  perfectly  inodorous;  it  contained  no  nitrogen, 
and  on   combustion   yielded   numbers   agreeing  with  the   formula 

'^20  -tiso  '-^s- 

Hesperidine  is  readily  acted  on  by  nitric  acid.  If  undiluted  a 
violent  action  ensues,  a  viscid,  yellow,  tarry  substance  being  formed  ; 
but  if  diluted  with  its  own  bulk  of  water,  nitric  acid  acts  more 
slowly.  By  long-continued  boiling,  an  inverted  condenser  being 
attached,  the  evolution  of  red  fumes  and  carbonic  acid  is  noticed 
for  some  hours,  and  then  almost  ceases ;  the  hydrocarbon  is  then 
found  to  be  converted  into  a  brown  resin,  becoming  very  soft  at 
100°,  but  hard  and  brittle  after  cooling.  The  resin  contains  a  large 
quantity  of  nitrogen,  and  is  apparently  formed  from  the  original 
body  by  addition  of  oxygen  and  replacement  of  hydrogen  by  N  Og. 
Its  examination  is  not  yet  completed. 

By  the  action  of  stronger  nitric  acid  on  this  brown  resin,  a  yellow 
resin  not  softening  at  100°,  and  containing  less  carbon  and  hydrogen, 
is  produced.  The  formation  of  this  body  is  accompanied  by  the 
production  of  much  oxalic  acid,  and  possibly  of  a  nitrogenized  acid, 
as  the  snow-white  oxalic  acid  obtained  after  precipitation,  as  lead 
salt,  decomposition  by  hydric  sulphide,  and  several  recrystallisations 
contained  nitrogen,  and  gave  numbers  on  analysis  (as  well  as  its 
silver  salt)  approximating  to,  but  not  agreeing  very  well  with,  those 
required  by  theory. 

On  heating  1  part  of  hesperidine  with  30  parts  of  water,  1  of  sul- 
phuric acid,  and  3  of  potassium  dichromate,  a  slow  evolution  of  COa 
is  noticed.  After  some  hours  boiling  with  an  inverted  condenser 
attached,  the  majority  of  the  hydrocarbon  is  apparently  unattacked, 
but  on  distilling  an  acid  distillate  is  obtained.  This  acid,  converted 
into  barium  salt  and  silver  salt,  gave  numbers  indicating  that  the 
acid  was  essentially  acetic.  The  barium  salt  also  gave  all  the 
qualitative  reactions  of  an  acetate. 
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Sulphuric  acid  and  potassium  chlorate  have  a  violent  action  on 
hesperidinc,  and  produce  a  viscid  tar  not  yet  fully  examined. 

The  President  said  that  this  paper  accounted  for  the  difficulty 
they  had  of  preserving  the  essential  oil  of  orange-peel.  No  doubt 
the  oxidation  referred  to  would  help  to  explain  the  change  essential 
oil  of  orange-peel  undergoes. 

Mr.  Hanbury  said  he  supposed  the  gentleman  who  read  the  paper 
had  not  found  the  source  of  this  essential  oil ;  whether  it  was  got 
from  home  or  abroad — from  the  bitter  or  sweet  orange.  He 
thought  it  would  be  interesting  to  know  about  that. 

Professor  Wright  said  all  he  knew  was  that  it  was  received  from 
Piesse  &  Lubin,  from  abroad,  and  that  it  was  as  pure  a  material 
as  could  be  made.  He  obtained  the  article  from  the  firm  referred 
to ;  but  as  to  the  nature  of  the  orange  from  which  it  was  derived, 
he  was  not  acquainted  with  it. 

Dr.  Attfield  said  that  there  were  many  gentlemen  present  who 
would  feel  as  he  did,  that  they  should  recognise  the  labours  of 
Professor  Wright,  by  thanking  him  for  his  paper.  But,  perhaps, 
it  would  be  advisable  to  do  as  they  had  done  at  previous  meetings, 
namely,  wait  till  the  end  of  the  meeting,  and  then  thank  the  authors 
all  at  once.  Writers  of  papers  themselves  generally  said  that  they 
were  so  abundantly  gratified  in  making  the  researches,  that  they 
did  not  care  much  for  these  formal  acknowledgments,  and  were 
willing  to  put  off  to  the  end  of  the  meeting  any  recognition  of 
their  services  in  this  respect. 

It  was  agreed  to  postpone  giving  thanks  to  the  respective  authors 
till  the  close  of  the  meetings. 


NEW  DERIYATIYES  FROM  CODEIA. 

By  Charles  R.  A.  Wright,  D.Sc, 

Lecturer  on  Chemistry  in  St.  Mary^s  Hospital  Medical  ScJiool. 

By  the  action  of  hydrobromic  acid  (48  per  cent.  H  Br)  on  codeia 
at  100°  P.,  there  is  produced  firstly  a  base  containing  the  elements 
of  codeia,  where  0  H  is  replaced  by  Br ;  and  by  a  further  action 
two  other  bases,  one  containing  one  atom  of  oxygen  less  than  codeia, 
the  other  having  the  composition  of  four  molecules  of  codeia 
coalesced  together,  one  of  the  84  hydrogen  atoms  in  the  product 
being  replaced  by  Br. 
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Codeia Cis  Hai  N  O3. 

Bromocodeide CigHgoBrNOa- 

Deoxjcodeia CigHgiNOa. 

Bromotetracodeia        ....  C72  Hgs  Br  N4  O12. 

The  last  base  is  almost  insoluble  in  ether,  whereby  it  can  be 
separated  from  the  other  two,  which  are  readily  soluble  in  that 
menstruum. 

The  further  action  of  hydrobromic  acid  on  the  above  bodies  gives 
rise  to  the  substitution  of  H  for  C  H3  in  them,  the  following  sub- 
stances being  obtainable  by  this  means  : — 

Deoxymorphia C17  H^g  N  O2. 

Bromo-discodeia-dimorphia      .     C70  H79  Br  N4  O12. 
Bromotetramorphia    ....     Cgs  H75  Br  N4  O12. 

When  treated  with  strong  hydrochloric  acid  at  the  ordinary 
temperature,  the  bromine  in  the  tetra-bases  described  above  is 
replaced  by  chlorine.  Thus,  the  following  bodies  have  been  analysed 
{i.e.  their  salts)  : — 

Chlorotetracodeia C72  Hga  CI  ^"4  O12. 

Chloro-dicodeia-dimorphia  .     .     C70  H79  CI  N4  Oig. 
Chlorotetramorphia     •     .     •     .     Cgg  H75  CI  N4  Ois- 

The  physiological  action  of  the  above  bodies  does  not  appear  to 
be  very  marked.  Dr.  Michael  Foster  finds  that  the  above  bodies 
produce  in  cats  a  peculiar  excitemenf  of  the  nervous  system  and 
paralysis  of  inhibitory  fibres  of  the  pneumogastric.  Deoxycodeia 
and  deoxymorphia  salts  produce  also  convulsions  of  an  epileptic 
character.  In  case  these  properties  should  ever  cause  the  sub- 
stances to  be  used  in  medicine,  probably  a  pill  would  be  the  most 
convenient  form  of  exhibition,  as  the  sparing  solubility  of  their 
salts  in  water,  and  the  comparatively  large  dose  requisite,  would 
preclude  the  use  of  hypodermic  injections. 

On  treating  codeia  with  hydriodic  acid  (55  per  cent.  H  I)  and  a 
sufficiency  of  phosphorus,  methyl  iodide  is  evolved,  and  a  series  of 
products  obtained  which  much  resemble  one  another  in  physical 
characters,  being  amorphous,  brittle,  or  tarry  bodies.  If  the  action 
takes  place  at  100°,  110°-115°,  or  at  higher  temperatures  up  to  180°, 
the  following  three  substances  appear  to  be  produced : — 

I.  C«Ha,I,N40„,4HI     .     .     at  100° 
II.  C^H„I,N,0,o,4HI    .     .    atll0°-116° 
III.  Ca.fi„I,N4  0.,4HI    .     .     up  to  130°. 
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On  boiling  up  with  water,  these  bodies  part  with  the  elements  of 
hydriodic  acid,  and  either  lose  or  take  up  those  of  water.  Thus, 
the  following  substances  have  been  procured : — 

ly.  C68H8iIN'4  0,o,4HI  .     .     from  11. 

V.  Ces  Hgo  N4  Oio,  4  H I     .     .     from  both  I.  and  II. 
VI.   Ces  Hgs  N4  Oio,  4  H  I     .      .     from  III. 

A  similar  reaction  also  appears  to  take  place  by  precipitating  the 
solutions  of  I.,  II.,  III.  with  sodium  carbonate ;  in  this  way  the  free 
bases  of  the  compounds  lY.  and  Y.  have  been  obtained  from  I. 

Lastly,  on  treating  with  hydriodic  acid,  the  compounds  lY.,  Y., 
YI.,  the  elements  of  hydriodic  acid  and  water  are  taken  up,  forming 
compounds,  not  losing  the  added  water,  even  by  long-continued 
exposure  to  a  temperature  of  100°.     Thus, — 

YII.  C,  H107 13  :N'4  O22,  4  H I      .     .     from  both  I Y.  and  Y. 
YIII.  C    Hgg  I N4  Oio,  4  H  I  .     .     .     from  YI. 

"While,  on  treating  I.  with  hydriodic  and  phosphorus,  the  following 
compound  (containing  the  elements  of  hydriodic  acid  and  water 
more  than  III.)  was  produced : — 

IX.  Ce8Hio3l3N4  0ie,4HI. 

The  physiological  action  of  the  foregoing  compounds  has  not  yet 
been  examined  particularly,  but  it  does  not  appear  to  be  marked,  no 
ill-eflPects  having  been  observed  while  working  with  the  bodies. 
ISTames  have  not  yet  been  given  to  these  substances,  owing  to  their 
complexity. 

The  codeia  used  in  the  experiments,  briefly  described  above,  formed 
part  of  a  large  supply,  exceeding  twenty  ounces,  most  liberally  pre- 
sented for  the  purpose  by  the  eminent  manufacturing  chemists, 
Messrs.  Macfarlane,  of  Edinburgh. 

Mr.  Beady. — I  do  not  rise,  sir,  to  offer  any  criticism  upon  the 
elaborate  paper  which  has  just  been  read,  but  merely  to  express  the 
gratification  which  I  am  persuaded  we  all  feel  in  receiving  this  first 
contribution  of  Dr.  Wright's  to  our  proceedings.  Its  presentation 
at  this  meeting  comes  with  particular  appropriateness,  inasmuch  as 
Edinburgh  seems  to  have  become  the  centre  of  the  manufacture  of 
the  opium  alkaloids  in  Great  Britain.  ISTor  is  this  all,  the  open- 
handed  liberality  of  the  manufacturing  firms  of  this  city — Messrs. 
Macfarlane  and  Messrs.  T.  &  H.  Smith — towards  those  engaged 
in  researches  on  this  class  of  substances,  has  placed  scientific  men 
under  great  obligation.     I  am  bound  to  make  this  statement,  for  I 
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have  profited  by  their  kindness.  Some  years  ago,  when  Mr.  Dean 
and  myself  were  working  a  little  upon  opium  products,  we  were 
kept  supplied  with  material  we  could  hardly  have  obtained  otherwise 
without  great  labour  and  cost,  by  the  thoughtful  kindness  of  the  two 
firms  I  have  just  named. 

Professor  Wright  said  that  Mr.  Erady  had  called  to  his  mind 
what  he  ought  to  have  mentioned  before,  though  it  would  be  seen 
that  it  had  not  been  overlooked  in  his  paper.  He  most  sincerely 
returned  thanks  to  the  Messrs.  Macfarlane,  not  only  for  a  supply  of 
codeia,  but  many  other  alkaloids.  The  codeia  given  by  Messrs 
Macfarlane  weighed  upwards  of  twenty  ounces. 


REPORT   UPON   THE    CHLORAL   OF   TRADE. 
<Bt  Alfeed  H.  Mason,  E.C.S. 

The  unsatisfactory  reports  which  we  gather  from  investigations 
published  in  papers  from  foreign  sources,*  of  the  quality  of  hydrate 
of  chloral  sold  in  those  countries,  behoves  the  pharmacist  to  exercise 
discretion  in  the  purchase  of  this  most  important  therapeutical  agent 
now  so  frequently  required  by  him,  and  the  committee  of  this  Con- 
ference wisely  suggests  inquiry  and  reports  upon  the  quality  of 
"  the  chloral  of  trade." 

To  arrive  at  the  conclusions  given  in  this  report,  I  have  adopted 
the  sulphuric  acid  test,  the  ammonia  test,  and  a  chromium  test. 

The  Sulphuric  Acid  Test  must  give  an  accurate  estimation  of  the 
quantity  of  chloral  present  in  the  chloral  salt.  I  have  applied  this 
test  in  the  manner  suggested  by  Dr.  Versmann,t  excepting  that  I 
prefer  to  increase  the  temperature  of  the  bath  to  facilitate  the  sepa- 
ration, reading  the  result  at  00°  Fahr. :  thus,  if  10  grammes  of 
hydrate  of  chloral  yield  5*8  of  chloral, — the  specific  gravity  of  which 
is  1502  (Miller),  the  per  centage  will  be  87*1,  which  divided  by  the 
theoretical  proportion  (891 23)  shows  97*74  per  cent,  of  hydrate  of 
chhjral  in  the  given  sample. 

The  Ammonia  Test  does  not  give  such  high  results,  owing  to  some 
secondary  decomposition,  of  the  nafure  of  which  I  have  not  as  yet 
been  able  to  satisfy  myself.  Sometimes,  also,  there  is  a  flocculent 
deposit  (occasionally  dirty)  which  separates  the  chloroform  layer 
from  the  supernatant  liquor,  and  renders  accurate  reading  difficult : 

♦  Dr.  Squibb, — Proceedings  American  Pharmaceutical  Conference,  1870.    Dr. 
Jacobson,  ••Cbemisch  Technish  Repertor,"  and  others, 
t  Pharmaceutical  Journal^  p.  701,  vol.  i.,  Srd  scries. 
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on  the  other  hand,  the  ammonia  process  will  detect  impurities  which 
the  sulphuric  acid  test  does  not  show ;  several  samples  which  I  have 
analysed  during  the  last  few  months,  yielding  chloroform  of  a  brown 
colour, — and  the  purity  of  the  chloroform  produced,  is  .all-important, 
from  the  theory  of  the  therapeutical  action  of  hydrate  of  chloral. 

To  arrive,  therefore,  at  results  proportionate  with  the  sulphuric  acid 
test,  it  is  necessary  to  add  about  four  per  cent,  to  the  observed 
yield,  why  I  am  not  prepared  to  say,  but  my  experiments  do  not 
testify  that  the  chloroform  produced  from  tlie  volumetric  analysis  is 
soluble  in  water,  or  in  the  ammonia  liquid,  except  in  very  minute 
quantities.  If  ten  grammes  of  hydrate  of  chloral  yield  4*5  of  chloro- 
form, sp.  gr.  1"497,  it  is  necessary  to  say  4' 7,  which  equals  70-3%, 
and  this  divided  by  the  theoretical  per  centage  (72-2)  equals  97'45% 
of  hydrate  of  chloral  in  the  given  sample. 

Chromium  Test. — Mr.  Miles  Smith  suggests  this  test  for  the  detec- 
tion of  alcoholate  of  chloral,  or  alcoholic  impurities  in  a  solution  of 
hydrate  of  chloral,  and  with  his  permission,  I  have  the  honour  to 
introduce  it.  I  have  not  seen  details  of  his  data ;  but  in  working 
out  the  suggestion  I  have  adopted  the  following  method  : — 

Test  Solution. — One  gramme  "of  bichromate  of  potash,  dissolved 
in  10  c.c.  of  water,  to  which  is  added  5  c.c.  of  pure  redistilled 
sulphuric  acid. 

I  dissolve  one  gramme  of  hydrate  of  chloral  in  5  c.c.  of  water, 
adding  five  drops  of  the  test  solution  and  heating  the  tube :  if  the 
sample  is  perfectly  pure,  no  change  takes  place  ;  nor  with  an  average 
sample  of  hydrate  of  chloral  for  one  hour ;  but  a  similar  solution  of 
alcoholate  of  chloral  immediately  becomes  a  brilliant  green  colour ; 
and  by  adding  alcoholate  to  a  solution  of  hydrate  of  chloral,  the 
same  change  takes  place,  the  colour  being  more  or  less  deep,  accord- 
ing to  the  quantity  of  alcoholate  present;  if  allowed  to  stand  for 
twenty-four  hours,  the  reduction  will  take  place  with  many  samples  ; 
and  I  should  judge  the  proportion  of  alcoholic  impurity  present  by 
the  time  taken  to  cause  the  reaction,  and  the  intensity  of  the  colour 
produced. 

To  detect  alcohol  in  the  chloroform  produced  in  the  analysis, 
I  added  a  minute  portion  of  binitrosulphide  of  iron,  which  pro- 
duced in  each  instance  a  brown  tint  more  or  less  deep  according 
to  the  amount  of  alcohol  present.* 

All  the  samples  of  cahe  chloral  hydrate  reported  upon  were 
affected  more  or  less  by  the  chromium  test ;  but  the  test  is  delicate, 

*  Eoussin's  test,  Ghemica    Neics,  Sept.  1,  1860.     'Miller's  Chemistry,"  p.  782. 
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and  an  accidental  alcoliolic  impurity  for  which  the  mamifactnrer 
might  net  be  to  blame  wonld  be  traced. 

It  is  mj  opinion  from  these  investigations  that  the  quality  of  the 
chloral  of  trade  is  satisfactory,  considering  the  enormous  difficulties 
which  the  manufacturers  have  to  contend  with  in  producing  this 
remarkable  body ;  there  are  variations  in  the  production  of  dif- 
ferent manufacturers,  and  even  different  batches  from  the  same 
manufacturers  differ.  The  crystalline  variety  is  far  more  pure, 
and  preferable  to  the  cake,  being  much  more  convenient  for  dispen- 
sing, and  more  easily  preserved,  the  cake  being  very  hygroscopic, 
attracting  moisture,  which  soon  deteriorates  its  value.  The  quality 
is  much  better  than  it  was  some  twelve  months  ago ;  and  I  think 
the  paucity  of  reports  in  the  medical  journals  of  unsatisfactory 
results  in  administration,  tend  to  show  that  the  want  of  confidence 
which  was  then  being  evidenced  by  medical  men  was  due  to  its 
impurities,  rather  than  its  imperfections. 


Table  No.  I. 


These  samples  represent  the  manufactures  of  Messrs.  Foot,  Barrett  d;  Temple, 
London  ;  Messrs.  Martins  <&  Bartholdy,  Berlin  {known  as  Liebreich^s) ;  Mr. 
Saame,  Gottingen  ;  Messrs.  E.  de  Haend:  Co.,  Hanover ;  Dr.  Marquart,  Bonn 
{who  has  now  discontinued  his  manufacture);  samples  marked  S,  and  MandK, 
and  a  sample  from  Messrs.  E.  W.  Howe  <&  Co.,  London. 


PBBCEIfTAGB  OF  H 

YDBATB  OF 

Chloral. 

Appeabance  of  thb  Sample. 

^ 

Sulphuric 

Actual 

By  cor- 

Chloro- 

rected 

s 

Acid 

form 

Ammonia 

m 

Test. 

yield. 

Test. 

A 

9774 

67-3% 

97-45 

Small  transparent  dry  crystals. 

B 

97-74 

67-3% 

97-45  ^ 

of  small  white  crystalline  appearance,  almost 
powder,  with  fresh  fruity  smell. 

C 

97-74 

67-3% 

97-45 

Hard,  transparent,  dry  crystals,  in  appear- 
ance somewhat  resembling  nitrate  of  silver. 

D 

9fi-06 

65-8% 

95-37 

White  thin  cakes,  easily  broken. 

E 

96-06 

66-8% 

96  87 

Very  hard,  white  cake. 

F 

96-06 

66-8% 

95-37 

As  B,  but  rather  damp. 

G 

96-06 

65-8% 

96-37 

Small,  hard,  dry,  dull  crystals. 

H 

96-06 

68-4% 

query 

Thick  cake,  rather  damp. 

I 

94-87 

63-4% 

query 

Very  damp  cake,  of  dull  crystalline  appear- 

J 

94-37 

64-8% 

98-30 

ance. 
Thin,  white,  dry,  aolid  cakes,  breaking  with 
short  fracture. 
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Table  No.  II. 

Samples  of  some  of  the  same  manufactures,  sold  hy  them  in  commerce. 


Peecbntage  of  Hydeate  of  Chlobal. 

Appeaeance  of  the  Sample. 

"ft 

1 

Sulphuric 
Acid 
Test. 

Actual 

Chloro- 

fcft-m 

Yield. 

By  cor- 
rected 
Ammonia 
Test. 

A 
E 
E 
H 
J 
K 

97-74 
97-74 
94-37 
92-69 
96-06 
92-69 

67-3% 
65-8% 
63-4% 
62-8% 
65-8% 
64-3% 

97-45 
95-37 
92-05 
91-50 
95-37 
93-30 

Small  hard  transparent  crystals. 
Very  white,  solid  cake. 
Same  appearance,  but  not  so  hard. 
Deliquescent  thick  bright  cake. 
Fine  white  cake,  easily  breaking. 
Thin  white  cake,  friable  between  the  fingers, 
rather  damp. 

•  The  Peesident  said  that,  before  asking  for  any  discussion  on  this 
paper — and  he  knew  there  were  many  who  would  take  part  in  it — 
there  was  another  by  Mr.  M.  M.  Pattison  Muir,  F.C.S.,  which 
he  thought  might  be  taken. 

Dr.  Attfield  then  read  as  follows : — 


EXAMINATION  OF  SAMPLES  OF  COMMERCIAL 
CHLORAL  HYDRATE. 

By  M.  M.  Pattison  Mum,  F.C.S. 

As  chloral  hydrate  has  of  late  become  a  somewhat  extensively- 
used  medicine,  and  as  the  purity  of  compounds  employed  in  Phar- 
macy is  a  matter  affecting  the  interests  of  many,  there  was  most 
properly  noted  in  the  circular  of  this  Society,  among  the  subjects 
for  investigation,  "The  Purity  of  the  Chloral  Hydrate  of  Trade." 
The  experiments  which  I  now  have  the  honour  to  lay  before  this 
Conference  have  been  undertaken,  not  with  any  intention  of  adding 
new  facts  or  new  reasonings  to  the  Science  of  Pharmaceutical 
Chemistry,  but  rather  with  the  view  of  showing  whether  or  not  the 
chloral  hydrate  in  common  use  among  druggists  and  pharmaceutists 
is  of  fair  average  purity. 

Chloral  hydrate,  by  the  action  of  a  caustic  alkali,  is  broken  up 
into  chloroform  and  a  formiate  of  the  metal  of  the  alkali  employed. 
Thus,  with  caustic  potash : 

C^HCPO  +  KHO  =  CHOP +  KC  OHO. 

I  have  endeavoured  in  these  experiments  to  answer,  for  each  sam- 
ple examined,  the  following  questions  ; — 
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(1)  Does  the  sample  yield,  on  treatment  with  a  caustic  alkali, 
such  a  percentage  of  chloroform  as  might  reasonably  be  expected  ? 

(2)  Does  the  sample  contain  any,  or  any  appreciable  amount  of, 
chloral  alcoholate  ? 

And  further,  with  regard  to  commercial  chloral  hydrate  generally, 
T  have  endeavoured  to  show  which  samples,  judging  from  their 
appearance  and  physical  character,  are  to  be  regarded  as  most  pure. 
And  lastly,  the  general  question  has  been  answered, — 

Is  the  chloral  hydrate  now  generally  sold  by  druggists,  of  fair 
average  quality  and  purity  ? 

Pure  chloral  hydrate  is  easily  soluble  in  water :  upon  heating,  it 
dissolves ;  leaving,  on  cooling,  a  perfectly  clear  liquid.  Chloral 
alcoholate,  on  the  other  hand,  heated  with  water,  melts,  but  does 
not  dissolve  in  the  water ;  and,  on  cooling,  solidifies  again  beneath 
the  water. 

With  strong  sulphuric  acid,  again,  pure  chloral  hydrate  floats  on 
the  surface,  and,  on  heating,  slowly  melts,  forming  a  layer  of  anhy- 
drous chloral,  without  browning  or  otherwise  discolouring  the  acid. 
Chloral  alcoholate  colours  the  acid  brown,  on  being  heated  in  a 
similar  manner. 

With  nitric  acid — 25%  strength — pure  chloral  hydrate  gives,  on 
application  of  heat,  little  or  no  reaction ;  alcoholate  gives  violent 
action,  red  fumes  being  given  off.* 

The  boiling  point  of  chloral  hydrate  is  96°  to  98°  C.  ;  of  chloral 
alcoholate,  114°  to  115°  C. 

The  process  adopted  for  estimating  the  amount  of  chloroform 
yielded  by  the  samples,  was  that  described  by  K.  0.  Miiller  (Chem. 
Neiv8y  vol.  xxiii.,  p.  113),  viz. : — Into  a  glass  tube,  graduated  from 
the  bottom  into  cub.  centims.,  was  introduced  a  certain  known 
quantity  of  the  sample;  pure  caustic  potash  solution  was  then 
added  ;  and  after  standing  from  ten  to  fifteen  minutes,  the  tube  and 
its  contents  were  thoroughly  shaken,  until  all  the  chloral  hydrate 
was  completely  dissolved.  The  tube,  being  securely  corked,  was 
set  aside ;  and  after  three  or  four  hours  the  number  of  cub.  centims. 
of  chloroform  was  read  off.  This  was  multiplied  by  the  sp.  gr.  of 
chloroform ;  the  figure  taken  being  1*5,  and  so  was  obtained  the 
percentage  of  chloroform  yielded  by  the  sample  under  examination. 

The  results  are  embodied  in  the  following  table,  from  which  I 
would  conclude — 

(1)  Generally,  the  samples  were  of  a  fair  average  quality. 

(2)  None  of  them,  so  far  as  I  may  infer  from  my  experiments, 
contained  chloral  alcoholate. 

•  ••  Year-Book  of  Pharmacy,"  1870,  pp.  112,  118. 
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(3)  The  purest  was  that  sold  in  small  transparent  pieces,  nearly 
dry  to  the  touch,  and  not  having  a  very  strong  pungent  odour. 

(4)  The  various  samples  varied  in  the  amount  of  chloroform  yielded, 
chiefly,  it  seems  to  me,  on  account  of  the  time  each  had  stood  in  the 
shop.  Chloral  hydrate  easily  absorbing  moisture,  and  the  stopper 
of  the  bottle  in  which  it  was  kept  being  frequently  removed,  that 
sample  which  had  been  longest  in  the  shop,  and  from  which  most 
prescriptions  had  been  made  up,  must  of  necessity  be  more  moist, 
and  hence  yield  less  percentage  of  chloroform,  than  that  newly  or 
but  recently  received  from  the  maker. 

This  view  is  confirmed  by  the  amount  of  chloroform  yielded  by 
samples  Nos.  5  and  6,  which  were  obtained  from  wholesale  dealers, 
and  which,  therefore,  had  not  been  exposed  to  the  varying  fortune 
likely  to  meet  them  while  standing  on  the  shelves  of  a  druggist's 


Physical  appearance 
of  sample. 


Behaviour  on 
heating  with 


Behaviour  on 
heating  with 
strong  sul- 
phuric acid. 


Behaviour  on 

heating  with 

dilute  nitric 

acid. 


I.  White,  solid,  in  large 
pieces,  showing  definite 
crystalline  structure ; 
non-trausparent.  Slight- 
ly moist  to  the  touch. 
Strong  pungent  odour. 

II.  Same  as  above,  but 
in  smaller  pieces;  semi- 
transparent       

III.  White  cakes,  not 
showing  any  definite 
crystalline  structure ; 
failing  easily  to  powder. 
Moist  to  the  touch  . .     . . 

IV.  Very  pure  white  ; 
hard  pieces,  non-trans- 
parent, showing  very 
small  crystals  when 
broken.  Moist  to  the 
touch 

V.  Hard  white  cakes; 
non  -  transparent.  Drier 
than  any  of  above  . . 

VI.  Small  round  pieces ; 
transparent,  not  show- 
ing any  needle-shaped 
crystals,  as  that  of  the 
others  did.  Very  slightly 
moist.  Not  so  strong  an 
odour  as  the  others 

VII.  Small  opaque 
pieces,  showing  very  lit- 
tle crystalhne  structure  . 

VIII.  Large  pieces,  semi- 
transparent  ;  distinctly 
crystalline  throughout. 
Much  more  moist  than 
any  of  the  previous  sam- 
ples       


Easily  solU' 
ble ;  on  cool- 
ing, perfectly 
clear  liquid 


do. 


do. 


do.        do. 


do.        do. 
do.       do. 


do.       do, 
do.       do. 


do.       do. 


Melted ;  form- 
ing layer  on 
the  surface ; 
no  browning 
of  the  acid. 


do. 


do. 


do.        do. 


do.        do. 
do.        do. 


do.        do. 
do.       do. 


do.       do. 


Boiling 
Point. 


Percentage 

of  chloroform 

yielded  on    i 

treatment     j 

with  caustic  ! 

alkali. 


Dissolved 

easily ;  no 

fumes  given 

off. 


do.  do. 

do.  do. 

do.  do, 

do.  do. 

do.  do. 

do.  do. 

do.  do. 


97°  C. 


•5°-97° 


96-5°. 


97° 
97-5°. 


96-o°-97° 


67-70 


65-99. 


6307. 


6815. 
70-83. 


71-02. 
67-71. 
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Generally,  then,  these  experiiients  show  that  the  chloral  hydrate 
at  present  sold  by  pharmaceutijal  chemists  is  of  a  fair  degree  of 
purity. 

The  President  said  he  would  be  glad  to  hear  any  one  who  would 
give  information  on  this  subject.  He  saw  Dr.  Paul,  Mr.  Wood, 
Mr.  Williams,  and  others  present  who,  he  had  no  doubt,  would  take 
part  in  the  discussion. 

Dr.  Paul  said  he  had  nothing  further  to  say  than  that  both  the 
papers  seemed  to  confirm  the  general  result  arrived  at  by  several 
experimenters  some  time  ago,  viz.,  that  the  hydrate  of  chloral  of 
commerce  was  so  far  a  pure  article  that  the  amount  of  impurity  varied 
within  the  narrow  limits  of  about  5  per  cent.  ;  and  it  was  only  in  a 
few  cases  that  it  came  up  to  as  much  as  5  per  cent.  In  those  cases 
where  the  amount  of  hydrate  of  chloral  in  the  commercial  article 
was  1,  or  2,  or  3,  or  5  per  cent,  less  than  if  the  article  were  abso- 
lutely pure  hydrate  of  chloral,  the  impurity  was  in  most  cases 
water,  due  to  the  hygroscopic  nature  of  the  substance.  In  the 
specimens  he  himself  examined  there  was  only  one  case  of  alcoholate 
met  with,  and  that  was  not  a  bought  sample,  but  one  obtained  as  a 
specimen  from  a  house  in  the  city  reported  to  have  been  selling  it. 
Another  impurity  that  was  observed  in  one  or  two  cases  was  a  floccu- 
lent  deposit  that  was  formed  when  the  ammonia  test  was  applied. 
The  deposit  obscured  the  test,  Und  one  was  not  able  to  tell  how 
much  chloroform  was  produced,  because  the  deposit  collected  be- 
tween the  chloroform  and  the  watery  liquid,  rendering  indistinct 
the  line  of  separation  between  the  two  substances. 

Mr.  Wood  said  that  in  the  remarks  he  was  about  to  make  he 
would  probably  run  somewhat  counter  to  the  general  current  of 
opinion,  but  he  must  protest  against  attaching  too  much  importance 
to  the  chloroform-test.  •  It  occurred  to  him  that  it  was  leading  them 
rather  astray,  and  likely  to  do  more  harm  than  good.  No  doubt  it 
was  very  valuable,  and  served  a  useful  purpose  when  it  was  sug- 
gested by  Mr.  Williams;  but  what  they  required  at  the  present  time, 
he  believed,  was  a  means  of  recognising  that  they  had  chloral 
hydrate,  and  no  other  chlorine  substance  or  impurity  which  might 
be  formed  during  the  process  of  manufacture.  The  chloroform-test 
was  not  required,  as  it  appeared  to  him,  because  it  was  not  a  suffi- 
cient means  of  ascertaining  the  purity  in  these  respects,  and  because 
the  presence  or  absence  of  a  little  more  or  less  water  in  a  chloral 
hydrate  was  a  matter  of  slight  importance  to  them,  provided  that 
they  had  pure  chloral  and  no  other  substance.  It  conld  merely 
affect  the  commercial  and  not  the  medicinal  value.     He  believed  it 
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was  the  general  experience,  as  stated  by  Dr.  Paul  and  others,  that 
what  caused  the  principal  variations  in  the  chloroform  results  was 
the  presence  of  rather  more  or  less  water  in  the  sample  they  were 
examining.  But  in  the  manufacture  of  chloral  it  did  appear  pro- 
bable that  there  were  produced  certain  other  chlorinated  substances, 
and  that  these  might  remain  associated  with  the  chloral  in  greater 
or  less  proportion  ;  and  those  substances  were  likely  to  have  con- 
siderable influence  on  the  medicinal  properties  of  the  article.  There 
was  a  very  great  temptation  to  every  manufacturer  to  stop  the 
action  of  the  chlorine  upon  the  alcohol  as  soon  as  it  would 
yield  a  crystallisable  article  that  was  saleable ;  but  still  at  that  time 
it  might  retain  more  or  less,  and  sometimes  a  considerable  portion, 
of  those  other  products  that  had  been  first  formed,  and  from  which 
the  chloral  had  been  derived.  An  ethereal  oily  liquid,  of  high 
boiling  point,  described  by  Liebig,  Dumas,  and  others,  as  the  original 
chloric  ether,  was  the  body  first  formed  by  the  action  of  chlorine  on 
alcohol.  It  was  that  body  which  ultimately  yielded  chloral  by  the 
further  action  of  chlorine,  and  its  presence  would  be  likely  to  in- 
fluence the  medicinal  efficacy  of  the  chloral.  Moreover,  alcohol 
of  commerce  was  by  no  means  pure,  it  contained  considerable 
quantities  of  fusel  oil  and  other  products  ;  and  if  in  the  manufacture 
of  chloral  such  spirit  had  been  used,  they  would  have  the  products 
of  the  action  of  chlorine  on  those  other  substances  which  were  im- 
purities in  the  alcohol.  German  spirit  was  known  to  contain 
appreciable  quantities  of  aldehyd  ;  and  Dr.  Hofmann  had  recently 
shown  that  aldehyd  yielded  by  the  action  of  chlorine  a  crystalline 
body  resembling  chloral,  but  having  an  entirely  different  composi- 
tion. As  far  as  his  experience  went,  the  chloroform-test  failed  to  be 
of  much  use  in  indicating  the  presence  or  absence  of  such  substitu- 
tion products.  Many  of  these  substances  gave  an  oily  liquid  on 
treatment  with  an  alkali,  so  that  by  this  method  a  liquid  ob- 
tained from  chloral  might  or  might  not  be  chloroform.  It  might 
consist  of  that  alone,  or  it  might  contain  other  liquids.  They  never 
applied  any  further  means  of  recognising  the  purity  of  the  chloro- 
form layer.  They  had  no  means  of  examining  it.  It  appeared  to 
him,  therefore,  that  the  test  was  apt  to  mislead  them  ;  for  if  they 
got  a  good  result  in  point  of  quantity  they  thought  the  sample  good. 
By  what  they  really  required  was  the  means  of  testing  chloral,  so 
as  to  recognise  the  presence  of  other  chlorine  products.  He  was 
inclined  to  regard  the  boiling  point  as  a  more  valuable  test  to  apply. 
Unfortunately  it  seemed  impossible  to  distil  hydrate  of  chloral  to 
absolute  dryness  without  increasing  the  boiling  point.     He  thought 
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they  required  some  test  wMcli  would  show  the  presence  of  other 
substances  than  chloral,  rather  than  being  particular  as  to  whether 
they  got  1  to  2  per  cent,  of  water  in  excess. 

Dr.  Paul  said  he  wished  to  express  the  satisfaction  with  which  he 
had  heard  Mr.  Wood's  remarks.  He  thought  he  had  taken  the  true 
chemist's  point  of  view,  and  had  raised  a  question  as  to  the  purity 
of  hydrate  of  chloral  in  a  far  more  important  manner  than  had  yet 
been  done.  Looking  to  the  materials  used  for  the  manufacture  of 
hydrate  of  chloral,  there  was,  he  thought,  no  doubt  that  there  might 
be  other  chlorine  compounds  in  the  chloral  hydrate  of  commerce. 
He  was  sure  that  everybody  would  agree  with  him  in  hoping  that 
before  the  Conference  met  next  year  Mr.  Wood  would  exercise  the 
ability  and  opportunities  he  possessed  of  carrying  out  an  inquiry  in 
such  a  way  that  he  could  place  before  them  some  positive  evidence 
on  the  matter. 

Mr.  Williams  said  he  agreed  with  Mr.  Wood  as  to  the  importance 
of  discovering  other  chlorine  compounds  in  chloral.  He  explained 
some  experiments  he  had  made  in  distillation,  and  said  he  thought 
the  redistilled  chloral  much  sweeter  and  nicer  in  flavour  than  the 
chloral  from  which  it  was  prepared.  It  was  all  the  purer,  and  war- 
ranted the  expense  of  distillation. 

Mr.  Hanbuky  said  he  did  not  understand  the  author  of  the  first 
paper  to  say,  whether  the  samples  he  examined  had  been  obtained 
from  manufacturers  who  were  previously  informed  that  they  were 
for  analysis,  or  in  the  ordinary  way  of  trade.  That  was  one  point 
he  thought  they  should  know. 

Mr.  Umney  said  the  author  had  stated  that  chloral  hydrate  had 
been  manufactured  in  large  quantities  in  this  country.  He  thought 
they  were  entitled  to  know  where  it  was  manufactured,  as  they 
were  told  that  there  was  only  one  place  where  it  was  produced. 
Perhaps  Mr.  Mason  could  enlighten  them  on  the  subject. 

Mr.  Mason  said  ho  applied  to  manufacturers  for  chloral  hydmte 
and  they  sent  it  to  him.  One  firm  refused  to  entrust  him  with  a 
sample  of  their  manufacture. 

Mr.  Umney  said  he  knew  one  house  that  had  tried  to  manufacture 
it,  but  the  product  was  mixed  with  alcoholate.  Perhaps  Mr.  Wood 
could  give  some  information  on  the  subject. 

Mr.  Wood  said  ho  thought  it  was  a  misfortune  to  introduce 
manufacturers*  names  into  such  mattora ;  but  as  the  question  had  been 
asked,  ho  might  state  that  he  knew  of  a  firm  in  London,  the  one 
named  by  Mr.  Mason  as  sending  him  samples,  that  made  large 
quantities  of  hydrate  of  chloral,  and  he  believed  in  a  considerable 
state  of  purity. 
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Mr.  Kerr  (Dundee)  asked  if  he  could  be  informed  whether  there 
was  any  general  test  of  smell  by  which  a  good  sample  of  hydrate  of 
chloral  could  be  distinguished  from  a  bad  one.  On  one  occasion  he 
received  a  sample  which  had  not  the  sweet  smell  of  chloral,  but  an 
acrid  smell.  He  asked  the  opinion  of  a  firm  on  the  subject,  and  they 
told  him  that  it  was  good,  and  that  the  smell  varied.  When  the 
stopper  of  a  bottle  was  taken  out,  it  left  the  chloral  different  from 
what  it  was  when  quite  close.  It  would  be  useful  to  dispensing 
chemists  to  know  whether  there  was  any  test  such  as  he  had 
indicated. 

Mr.  Atkins  said  he  also  wished  to  put  a  question.  He  had  not 
yet  quite  learned  from  the  debate  whether  the  cake  or  the  crystal- 
line form  was  to  be  considered  the  best  and  purest  specimen  for 
dispensing. 

Mr.  Mason  said  he  had  already  answered  both  questions. 

Dr.  Attfield  said  that  Mr.  Muir  also  seemed  to  have  come  to  the 
conclusion  that  the  crystalline  was  the  best. 

Mr.  RoBBiNS  (London)  said  that  a  gentleman  of  his  acquaintance 
had  got  some  pounds  of  the  crystalline  substance,  but  after  trying  it 
he  gave  it  up,  and  returned  to  the  use  of  the  cake.  He  said  that  in 
many  cases  he  did  not  find  the  action  so  good.  He  (Mr.  Robbins) 
thought  it  would  be  well  to  know  if  similar  results  were  found  in 
other  cases. 

The  President,  in  regard  to  Mr.  Kerr's  question,  said  that  pro- 
bably the  sense  of  smell  could  not  be  a  substitute  for  a  chemical 
test.  In  the  case  of  pure  chloral,  the  pungent  smell  disappeared  by 
constant  opening  of  the  bottle.  The  discussion  seemed  to  be  satis- 
factory as  to  the  state  of  chloral  as  a  manufactured  product. 


BRIEF  REMARKS  ON  THE  BARK  OF  RHAMNUS  FRAN- 
GULA,  OR  BLACK  ALDER-TREE,  A  SHRUB  OF  THE 
NORTH  OF  EUROPE  (PENTANDRIA  MONOGYNIA.) 

By  H.  C.  Baildon,  Edinburgh. 

Some  time  since  a  gentleman  from  Holland  applied  to  me  to  pre- 
pare for  him  a  decoction  of  the  Bhamnus  Frangula  bark.  Thelbark 
he  brought  with  him,  having  previously  found  that  he  could  not 
obtain  it  in  this  country.  He  spoke  most  enthusiastically  of  its  good 
properties  as  a  gentle  cathartic,  which  had  proved  very  beneficial  to 
himself,  and   which  was  much  used  and  esteemed  by  the  medical 
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profession  in  Holland.  He  kindly  offered  to  procure  for  me  a  small 
quantity  of  the  bark.  To  my  surprise,  I  shortly  afterwards  received 
a  bale  containing  nearly  a  quarter  of  a  cwt.,  accompanied  by  the 
following  letter.  He  writes,  "  I  hope  you  will  find  it  giving  as 
much  benefit  generally  as  I  have  derived  from  it  personally.  The 
preparation  of  my  Dutch  physician  was  3  or  4  drams  of  bark  to  a 
pint  of  water  boiled  down  to  half  a  pint.  Two  or  three  tablespoon- 
fuls  occasionally  night  and  morning,  as  an  aperient.  Than  this 
nothing  can  be  more  simple  or  less  injurious,  and  it  does  not  require 
increase  of  dose,  but  the  contrary." 

I  am  aware  that  this  drug  is  not  altogether  unknown  in  this 
country,  though  I  believe  rarely  or  never  used.  In  the  2nd  volume 
of  the  first  series  of  the  Pharmaceutical  Journal,  page  721,  I  find  a 
letter  signed  George  Mennie,  Plymouth,  speaking  very  favourably 
of  it  as  a  purgative  and  alterative,  and  again  in  the  9th  volume, 
page  537,  there  is  an  analysis  by  M.  Benswanger. 

I  have  repeatedly  taken  the  decoction  myself,  and  find  the  taste 
not  unpleasant,  with  a  slight  prussic  acid  flavour,  of  which  the 
analysis  shows  traces.  It  operates  gently  as  an  aperient,  without 
griping,  in  doses  of  two  or  three  tablespoonfuls.  It  appears  to  me 
to  possess  properties  which  should  in  many  cases  render  it  a  valu- 
able substitute  for  senna, — which  is  often  found  drastic  in  its  effects, 
and  is  nauseous  to  take, — and  to  be  especially  suitable  for  children. 

In  Holland  it  must  be  very  plentiful,  as  it  was  charged  me  only 
at  the  rate  of  about  lOd.  per  lb.,  including  cost  of  carriage.  A 
specimen  of  the  bark  and  decoction  is  now  upon  the  table.* 

The  Conference  then  adjourned  from  half-past  twelve  to  two 
o'clock. 

The  Conference  resumed  at  two  o'clock. 

Dr.  Attfield  read  the  following  paper : — 

THE   COMPOUND   IRON   MIXTURE    OF   THE 
PHARMACOPCEIA. 

By  C.  A.  Staples. 

This  has  always  been  a  favourite  medicine,  and,  when  carefully 
prepared,  is  perhaps  one  of  the  safest  and  most  efficacious  of  the 
tonic  chalybeate  emmcnagogues,  and,  consequently,  it  is  the  one 
inohit  frequently  prescribed ;   but  it  has  always  been  exposed  to  the 

*  Mr.   Baildon  stated  that  he  should  bo  happy  to  forward  to  any  pharmacist  a 
sample  of  this  black  alder  bark,  from  78,  Princes  Street,  Edinborgh. 

2  0 
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great  objection  that  its  extemporaneous  preparation  takes  consider- 
able time,  and  it  cannot  be  kept  ready  for  use  as  its  character  soon 
changes, — a  few  hours  making  a  perceptible  difference  in  its  appear- 
ance, even  if  it  does  not  in  its  medicinal  efficacy.  To  remedy  this 
defect,  I  endeavoured  to  prepare  it  in  a  concentrated  form  in  two 
bottles.  After  a  few  experiments,  T  adopted  the  following  formula, 
which  I  have  used  for  a  number  of  yiears,  and  the  result  has  been 
so  satisfactory  as  to  leave  nothing  to  be  desired : — 

R     Gum.  Myrrh gij. 

Potas,  Carb 5j. 

Sp.  Myrist gviij. 

Aq.  KossB ad  gxx. 

The  myrrh  shoald  be  very  carefully  selected, — clear  pale  pieces, 
presenting  an  opaque  fracture,  being  the  best.  Beat  it  as  fine  as 
possible  in  a  large  mortar,  then  add  the  carbonate  of  potash  with  a 
little  rose-water,  and  grind  it  to  a  smooth  paste,  gradually  add  about 
half  a  pint  of  rose-water  to  make  a  fine  emulsion ;  add  the  spirit  of 
nutmeg  and  as  much  more  rose-water  as  will  make  it  twenty  ounces ; 
preserve  it  in  a  stoppered  bottle,  labelled  "  Concentrated  Myrrh 
Emulsion  pro  Mist.  Ferri  Co.  5j  to  5j." 

For  the  other  bottle,  boil  2  fluid  ounces  of  distilled  water  in  a 
glass  flask;  add  5j.  of  sulphate  of  iron,  pure  and  free  from  oxide, 
dissolve  and  filter  it  into  a  6-ounce  bottle,  and  fill  it  up  with  simple 
syrup,  label  it  "  Syrup  of  Sulphate  of  Iron,  gr.  j.  inm  vj.,  or  >n.xv.  to 
each  ounce,  of  Mist.  Ferri  Co.'.' 

These  preparations  will  be  found  very  convenient;  as  for  each 
ounce  of  the  mixture  you  have  merely  to  measure  ^*.  of  the  emulsion 
and  m  xv.  of  the  syrup,  dilute  each  with  a  portion  of  rose-water,  mix 
and  fill  the  bottle  with  rose-water ;  and  mist,  ferri  co.  of  excellent 
quality  is  made  in  a  few  seconds. 

Both  preparations  keep  well ;  the  quantity  of  spirit  in  the  emul- 
sion preserves  it  from  decomposition,  and  it  rather  improves  by 
keeping ;  and  the  syrup  will  be  found  to  keep  free  from  oxide,  which 
the  crystals  rarely  are,  however  pure  they  may  appear  to  be  ;  it  may 
also  be  used  for  dispensing  sulphate  of  iron  in  other  mixtures, 
where  the  sugar  is  not  an  objection.  For  this  purpose  I  make  the 
above  solution  of  5j.  of  sulphate  into  an  8-ounce  bottle  of  syrup, 
this  gives  one  part  of  sulphate  in  eight  measures  of  syrup,  which 
I  find  more  convenient  for  general  dispensing,  but  it  contains  too 
much  sugar  for  the  mist,  ferri  co.  as  directed  in  the  present  edition 
of  the  "  Pharmacopoeia." 
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Mr.  HoRNCASTLE  said  lie  would  like  to  know  whether  the  mixture 
formed  in  this  way  was  as  good  as  otherwise.  He  had  not  been  so 
well  satisfied  with  its  appearance  as  when  prepared  at  the  time. 
He  had  found  that  sulphate  of  iron  might  be  preserved  with  the 
greatest  ease  by  avoiding  putting  it  in  a  bottle.  If  it  is  put  in  a 
proper  box,  it  might  be  kept  in  perfection  for  an  unlimited  period. 

Mr.  ScHACHT  said  that  Mr.  Horncastle  had  spoken  of  the  difficulty 
of  keeping  the  sulphate  of  iron  free  from  change,  and  that  it  was 
less  likely  to  change  if  kept  in  a  box  than  in  a  bottle.  This  was  a 
new  idea,  and  he  could  scarcely  have  expected  the  result ;  but,  of 
course,  there  was  the  well-known  fact,  practically  more  interesting, 
that  a  little  piece  of  camphor  put  into  the  bottle  prevented  the 
change.  He  had  himself  noticed  that  it  had  that  effect ;  and  if  it 
was  the  case  that  a  little  bit  of  camphor  prevented  any  change,  it 
must  be  some  chemical  influence,  and  he  should  like  to  know  if  any 
gentleman  could  give  an  explanation  of  that  which  was  to  him  a 
great  mystery. 

Mr.  Matthew  said  that  as  to  keeping  sulphate  of  iron  in  a  box, 
he  had  not  done  so,  but  he  had  kept  chemically  pure  sulphate  of 
iron  in  a  loosely-corked  bottle,  and  it  did  not  suffer  any  change  in 
the  course  of  five  or  six  years.  He  had  not  tasted  it,  but  the  coloar 
was  as  good  as  when  he  received  it. 

Mr.  Williams  said  he  found  that  the  crystals  would  keep  for  a 
considerable  period  when  they  were  solid.  There  were  certain 
kinds  of  sulphate  of  iron  that  would  keep,  and  it  was  because  of 
the  density  and  solidity  of  the  crystals,  and  did  not  depend  upon 
the  impurity  of  the  metal. 

Professor  Attfield  said  that'  many  specimens  of  sulphate  of  iron 
made  by  his  students  came  under  his  notice  every  year ;  and  he  found 
that  when  a  solution  gave  single  crystals,  those  single  crystals  were 
always  hard ;  such  crystals  had  no  interstices,  and  consequently 
no  moisture  between  their  plates,  and,  when  dry,  kept  remarkably 
well.  Sulphate  of  iron  in  masses  was  very  liable  to  oxidation,  but 
single  unbroken  crystals  retained  their  colour  for  a  much  greater 
length  of  time,  whether  kept  in  bottle,  box,  or  brown  paper. 

Mr.  Horncastle  said  that  this  subject  had  occupied  his  attention 
for  some  years,  and  he  also  believed  the  presence  of  water  which 
was  enclosed  within  the  masses  of  crystals,  was  the  source  of 
difficulty. 

Mr.  RonniNS  also  was  of  opinion  that  the  keeping  (inaiitics  of 
the  crystals  depended  on  their  hardness  and  freedom  from  ivatcr, 
mechanically  retained   in  thin  interstices;    and  mentioned  as  an 
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example  that  he  had  a  natural  crystal  of  large  size,  which  was  kept 
in  a  glass  case  for  some  years,  showing  scarcely  a  trace  of  oxidation. 


REPORT  ON  THE  PERMANGA^-ATE  OF  POTASSIUM 
OF  PHARMACY. 

By  Alfred  H.  Allen,  F.C.S., 
Lecturer  on  Chemistry  at  the  Sheffield  School  of  Medicine,  etc. 

Permanganate  of  potassium  occurs  in  the  form  of  prismatic 
crystals,  so  deep  in  colour  as  to  appear  black,  with  brilliant  coloured 
reflections.  The  crystals  are  anhydrous,  permanent  in  the  air,  and 
soluble  in  about  sixteen  parts  of  cold  water.  The  solution  is 
neutral  to  test  paper  and  a  most  powerful  oxidizing  agent,  organic 
matter  being  rapidly  turned  brown  by  the  reduced  salt. 

The  amount  of  real  permanganate  was  estimated  by  dissolving 
the  salt  in  500  parts  of  distilled  water,  and  deoxidizing  it  by  an 
accurately  measured  quantity  of  oxahc  acid  solution  of  known 
strength,  the  liquid  being  acidified  with  sulphuric  acid.  This  is  the 
ordinary  method  of  determining  the  strength  of  solutions  of  per- 
manganate, and  is  rapid  and  accurate. 

The  oxalic  acid  solution  at  first  employed  contained  63  grammes 
of  the  crystallised  acid  in  1000  grammes  of  distilled  water.  In  the 
latter  experiments  a  solution  of  half  this  strength  was  used. 

Five  atoms  of  oxalic  acid  are  deoxidized  by  two  atoms  of 
permanganate,  therefore  630  parts  Hg  Cg  O4  +  2  aq.  =  316  parts 
K  Mn  O4  =  80  parts  available  oxygen, 

No.  1  was  a  sample  of  crystallised  permanganate  of  potassium 
obtained  in  Sheffield.  It  was  dissolved  in  500  parts  of  water,  and 
decolorized  with  the  standard  oxalic  acid,  of  which  10  c.c.  were 
oxidized  by  163  c.c.  of  the  permanganate.  These  numbers  corres- 
pond to  a  percentage  of  96*93  of  pure  permanganate. 

No.  2  sample  was  bought  in  Newcastle-upon-Tyne.  The  crystals 
were  larger  than  those  composing  No.  1,  and  it  was  chosen  as  the 
best  of  several  specimens.  The  mean  result  of  the  analyses  showed 
a  percentage  of  potassium  permanganate  of  98*87. 

No.  3  had  been  in  the  possession  of  the  author  nine  or  ten  years, 
and  was  purchased  in  London.  It  contained  93' 55  per  cent,  of  real 
permanganate. 

Following  are  the  tabulated  results  of  the  examination  of  the 
above  three  samples  : — 


BRITISH    PHARMACEUTICAL    CONFERENCE.  565 


No.l. 
Per  cent. 

No.  2. 
Per  cent. 

No.  3. 
Per  cent. 

Real  K  Mn  O4     .     . 

.     .     96-93 

98-87 

93-55 

Available  Oxygen    . 

.     .     24-54 

25-03 

23-69 

All  three  samples  contained  traces  of  sulpliate,  but  no  chloride. 
On  solution  in  water  they  left  a  small  quantity  of  a  heavy,  dark- 
coloured  residue..  That  from  IsTo.  3,  which  was  largest  in  quantity, 
dissolved  in  oxalic  acid  with  effervescence,  and  the  solution,  rendered 
alkaline  with  ammonia,  gave  a  brownish  precipitate  with  potassium 
ferricyanide,  proving  the  residue  to  have  been  manganese  dioxide. 
The  residues  from  Nos.  1  and  2  seemed  similar. 

The  liquor  potassee  permanganatis  of  the  British  Pharmacopoeia 
contains  80  grains  of  the  salt  to  the  pint  of  water  = 

K  Mn  O4  =  0-9143  per  cent. 

=  9-143  grammes  per  litre. 
=  Available  Oxygen       2-315         ,,  „ 

A  sample  of  Condy's  Crimson  Disinfecting  Fluid  had  an  oxidizing 
power  equal  to — 

K  Mn  O4  1-550  per  cent. 

=  15-50  grammes  per  litre. 
=  Available  Oxygen         3921         „  „ 

A  specimen  of  Condy's  G-reen  Fluid  had  almost  as  great  an 
oxidizing  power  as  the  crimson.  The  active  oxygen  of  an  equal 
number  of  atoms  of  manganate  and  permanganate  is  as  4  :  5,  and  the 
atomic  weight  of  the  former  salt  being  higher,  gives  the  calculated 
amount  of  manganate  of  potassium  in  the  green  fluid  as — 

Kj  Mn  O4  =  24-0  grammes  per  litre. 
=  Available  Oxygen  3'883         „  „ 

The  oxidizing  power  of  the  green  fluid  is  not  entirely  due  to  manga- 
nate, as  a  small  but  variable  amount  of  permanganate  is  always 
present.  This  may  be  detected  by  precipitating  the  manganate 
with  barium  chloride,  and  filtering  throUgh  asbestos,  when  the 
crimson  colour  of  the  permanganate  becomes  apparent. 

A  qualitative  analysis  proved  the  crimson  fluid  to  contain  much 
sulphate,  evidently  due  to  the  sulphuric  acid  employed  to  neutralize 
the  excess  of  alkali  in  the  crude  product.  The  green  fluid  was 
strongly  alkaline,  the  crimson  nearly  neutral.  In  other  respects 
t)i(;y  were  similar. 

It  was  not  thought  requisite  to  examine  a  larger  number  of 
specimens  of  permanganate,  as  inquiry  proved  it  to  bo  of  limited 
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application   in  pharmacy,  and   the   above  results   showed   that  the 
crystallised  salt  was  jpractically  pure. 

Dr.  Attfield  read  a  paper  on — 

THE  USE  OF  BLISTERING  FLIES  IN  HYDROPHOBIA. 

By  Henry  Groves  of  Florence. 

The  paper  on  Chinese  blistering-flies  by  Dr.  F.  Porter  Smith, 
recently  published  in  the  Medical  Times  and  Gazette,  mentions  the 
employment"  by  Chinese  practitioners  of  blistering  insects  in  cases  of 
hydrophobia;  and  as  I  am  not  aware  of  the  remedy  being  similarly 
used  in  Great  Britain,  it  seemed  to  me  that  further  attention  should 
be  paid  by  qualified  men  to  a  medicine  which  has  a  certain  repute 
in  several  parts  of  Europe  for  curing  the  bites  of  mad  animals. 
Dr.  Grisanowski,  of  this  city,  kindly  informed  me  of  its  use  in  Russia 
and  France,  and  has  supplied  me  with  information  on  the  subject. 
It  appears  that  about  thirteen  or  fourteen  years  ago  a  certain 
Nikititsch  Levachoff,  of  Peklitz  (Government  of  Riazan,  Russia), 
created  a  sensation  by  his  cure  of  hydrophobia.  His  arcanum  was 
supposed  to  be  the  Getonia  aurata,  or  rose  beetle.  The  monks  of 
Phaneromenos,  near  Eleusis,  Greece,  use  the  insect  Mylahris  hima- 
culata,  with  equal  parts  of  the  leaves  of  Gynanclium  excelsum^  in 
doses  of  15  grains  of  the  mixed  powder ;  at  the  same  time  they 
cauterize  the  wound  with  boiling  oil.  The  physician  of  the  late 
King  Otho,  of  Greece,  often  gave  half-grain  doses  of  cantharides, 
until  symptoms  of  incipient  gastro-enteritis  declared  themselves. 
Here  in  Tuscany  there  are  one  or  two  persons  who  are  reputed  to 
be  able  to  treat  successfully  the  bites  of  mad  animals  by  means  of  a 
nostrum  whose  basis  is  supposed  to  be  cantharides,  or  other  insects 
with  blistering  properties  ;  and  it  appears  that  their  efforts  are  not 
unavailing,  inasmuch  as  a  medical  man,  to  my  knowledge,  was 
convinced  of  the  efiicacy  of  the  remedy,  and  caused  a  number  of 
bottles  to  be  prepared  by  one  possessing  the  secret,  and  forwarded 
them,  with  a  memoir,  to  the  Academy  of  Medicine  at  Paris.  As 
the  box  containing  the  remedy  must  have  arrived  at  its  destination 
but  a  short  time  before  the  breaking  out  of  the  recent  war,  it  is 
probable  that  the  whole  matter  has  been  set  aside  and  forgotten. 
Speaking  of  the  remedy  to  the  physician,  I  suggested  to  him  that 
it  contained  cantharides,  to  which  he  assented,  or  supposed  that  at 
least  some  blistering  fly  entered  into  the  composition ;  and  it  then 
occurred  to  me  that  I  had  once  copied  an  ancient  recipe  for  hydro- 
phobia, and  that  out  of  curiosity  I  had  retained  a  copy  for  myself. 
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Probably  tbe  two  compounds  are  identical.  The  formnla  in  my 
possession  was  represented  as  a  secret  left  by  S.  Donnino  to  the 
family  of  Boccaccio,  and  is  represented  by  the  following  trans- 
lation : — 

Secret  for  Curing  the  Bites  of  Mad  Bogs, 

P>    Cloves grains  54 

Cinnamon grains  54 

Pepper 1  drachm  and  grains  36 

Cantharides grains  27.     Mix. 

Dose  according  to  age  : — From  25  years  and  upwards,  grains  26 ;  for  12  years, 
grains  19 ;  for  10  years,  grains  14 ;  for  4  years,  grains  6^  ;  for  2  years,  grains  3^. 

It  may  be  taken  from  the  day  of  the  bite  up  to  twenty- five  days 
after.  The  remedy  must  not  be  administered  to  pregnant  women. 
It  is  to  be  taken  in  one  dose  according  to  age,  as  marked  above,  in 
wine,  broth,  or  water,  according  to  the  taste  of  the  sick  person.  It 
must  be  administered  fasting,  and  the  patient  should  not  eat  any- 
thing for  at  least  four  hours,  and  during  this  time  should  take  a 
great  deal  of  exercise,  in  order  that  the  remedy  should  act  the  more. 
The  patient  will  suffer  strong  pains  in  the  head  and  kidneys,  besides 
other  inconveniences ;  even  to  the  passing  of  bloody  urine,  should 
the  dog  have  been  really  mad,  and  the  blood  have  commenced  to  be 
contaminated.  If  at  the  height  of  the  pain  the  patient  would  like 
to  drink  a  glass  of  Nocera  or  Lettuccio  water,  it  will  serve  him  as  a 
relief. 

Remarks. — Tuscan  grains  have  the  value  of  5  centigrams ;  con- 
sequently are  less  than  the  grain  employed  in  Great  Britain, 
Germany,  etc.  Nocera  water  is  derived  from  a  source  in  the  Central 
Apennines,  and  Lettuccio  water  is  the  produce  of  one  of  the  springs 
at  Montecaline  in  Tuscany.  It  has  laxative  properties,  and  is  less 
nauseous  than  many  other  purgative  waters. 

The  Cantharis  vesicatoria  is  found  in  several  parts  of  Tuscany,  its 
chief  source  being  the  Val  di  Chiana,  where  the  peasants  collect  it 
by  spreading  cloths  under  the  trees  morning  and  evening,  and  shaking 
the  insect  out  of  the  branches.  The  months  of  May  and  June  are 
those  in  which  the  gathering  takes  place,  and  the  fly  prefers  the 
olive-tree  to  the  poplar  and  ash,  which  they  also  frequent.  They 
are  killed  by  being  plunged  into  weak  vinegar,  or  by  being  hold  over 
tlic  steam  of  the  same.  Afterwards  they  are  dried  as  rapidly  as 
possible  in  the  sun,  and  are  frequently  turned  over  by  a  thickly 
gloved  hand,  or  by  other  means. 

The  Chaieman  said  tliat  if  he  wore  bitten  by  a  mad  dog,  ho  would 
not  like  to  trust  to  the  remedy  heix3  proposed. 
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Dr.  Attfield  read  a  paper  on — 

SOLUTION'S. 
By  T.  B.  Groves,  F.C.S. 

A  short  discussion  that  ensued  on  the  reading,  before  the  Pharma- 
ceutical Conference  at  Liverpool,  of  Mr.  Rimmington's  paper  on 
"  The  Specific  Gravity  and  the  Actual  Weight  of  Certain  Volume 
Measures  of  Various  Liquid  Preparations,"  set  me  inquiring  on  the 
subject  of  the  volume  occupied  by  salts  w^hen  dissolved  in  water. 

The  statement  credited  to  the  President  by  the  reporter  of  the 
Fharmaceutical  Journal  is  to  this  effect,  "  That  the  contents  per  oz. 
v^ere  coincident  with  the  specific  gravity ;  for  instance,  lemon-juice 
having  a  sp.  gr.  1"040  would  contain  40  grs.  of  citric  acid  per  oz., 
and  so  on,  except  in  such  cases  as  alum  and  sulphate  of  soda,  where 
there  is  much  water  of  crystallisation.  In  those  cases  it  would  be 
half,  or  20  grs.  per  oz." 

Mr.  Reynolds  followed  with  the  remark,  that  the  same  rule  applied 
to  sugar  in  diabetic  urine,  but  properly  qualified  the  assertion  by  the 
phrase  "  roughly  speaking." 

In  the  cases  of  both  lemon-juice  and  urine,  the  estimation  by  that 
method  must  necessarily  be  exceedingly  rough,  as  the  variations  in 
the  proportions  of  other  constituents  affecting  the  specific  gravity  of 
the  fluids  are  left  out  of  the  question  entirely. 

Although  I  have  no  new  experiments  to  offer,  I  shall,  I  think,  be 
doing  some  service,  if  I  recapitulate  shortly  the  facts  I  have  ascer- 
tained in  the  coarse  of  my  recent  reading  on  this  subject.  It  will, 
at  least,  serve  to  caution  some  who  otherwise  would  be  inclined  to 
place  too  implicit  reliance  on  the  "  rough  methods  "  already  referred 
to. 

Dalton,  during  the  latter  part  of  his  life,  occupied  himself  with 
the  question  of  solution,  and  derived  from  his  experiments  this 
supposed  law,  "  that  when  a  body  dissolves,  it  will  only  increase  the 
volume  of  the  solvent  in  proportion  to  the  water  of  crystallisation  it 
contains."  His  method  of  research  involved  the  use  of  two  measur- 
ing vessels,  and  pouring  backwards  and  forwards,  in  fact  was  quite 
incapable  of  giving  accurate  results. 

This,  as  well  as  the  want  of  general  applicability  of  his  laws,  was 
pointed  out  by  Hilton,  whose  volumenometer,  consisting  of  a  glass 
flask  with  a  long,  narrow,  graduated  neck,  enabled  the  experimenter 
to  approach  more  nearly  to  accuracy  of  determination.  He  found 
that  whilst  the  theory  approached  correctness  in  the  cases  of  desic- 
cated sulphate  of  magnesia  and  carbonate  of  soda,  it  completely 
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broke  down  in  the  cases  of  the  naturally  anhydrous  salts,  nitrate  of 
potash,  sulphate  of  potash,  etc. 

Walker  found,  to  his  astonishment,  sometimes  an  expansion,  some- 
times a  contraction  of  the  whole  volume  of  salt  and  water,  according 
to  the  nature  of  the  salt  employed,  and  the  strength  and  temperature 
of  the  solution.  However,  he  does  not  appear  to  have  commenced 
with  very  clear  notions,  for  after  repeatedly  employing  the  terms 
"bulk"  and  "volume,"  he  goes  on  to  say,  "  I  uext  proceeded  to 
determine  if  the  increase  of  volume  had  any  relation  to  the  specific 
gravity  of  the  different  substances,  or  if,  when  a  known  weight  of 
salt  was  dissolved  in  water,  the  increase  of  volume  was  in  propor- 
tion to  the  volume,  as  indicated  by  the  specific  gravity ;  and  if  so, 
the  salt  would  dissolve  without  either  expansion  or  contraction." 
Did  he  really  expect  an  ounce  of  sulphate  of  magnesia,  for  instance, 
to  occupy  the  same  space  as  an  ounce  of  water ! 

This  method  involved  the  use  of  a  volumenometer.  The  one 
employed  was  not  so  well  adapted  for  the  attainment  of  accurate 
results  as  that  of  some  other  experimenters,  but  was,  on  the  whole, 
far  superior  to  that  of  Dalton. 

Mtrate  of  potash  was  the  first  salt  employed  in  testing  the  value 
of  his  new  idea.  The  specific  gravity  of  nitrate  of  potash  being, 
according  to  his  determinations,  2*074,  one  hundred  grains  of  the 
salt  would  occupy  the  space  of  48 "21  grains  of  pure  water.  The 
calculated  specific  gravity  would  therefore  be  found  thus  : — 100  grs. 
of  salt  being  dissolved  in  500  gr^.  distilled  water — 

100  +  500       600    __^,^^^^ 


48-21  +  500     548-21 

But  the  specific  gravity  ascertained  by  experiment  was  1-1100, 
showing,  according  to  him,  a  condensation  amounting  to  6-22  grain 
measures. 

I  certainly  cannot  deduce  this  amount  from  the  data  given,  bnt 
make  it  7*7  gr.  m.  However,  the  principle  being  established,  it 
becomes  possible  when  the  ratio  of  condensation  of  a  salt  is  known, 
to  calculate  the  specific  gravity  of  a  solution  within  certain  limits  of 
accuracy — those  limits  being  defined  by  temperature  and  degree  of 
dilution. 

The  effect  of  dilution  as  exemplified  in  the  case  of  a  saturated 
solution  of  nitrate  of  soda  is  shown  to  be  the  following : — 

If  to  430  gr.  ra.  of  a  saturated  solution  60  gr.  m.  of  water  be 
added,  the  mass  will  suffer  a  decrease  of  volume  of  1  gr.  m.  Sul- 
phate of  magnesia  behaves  in  the  same  manner,  and  to  the  same 
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degree.  Nitrate  of  potash  suffers  a  diminution  of  '5  gr,  m.,  muriate 
of  ammonia  '25  gr.  m.,  under  the  same  circumstances. 

From  a  long  and  laborious  paper  by  Messrs.  Playfair  and  Joule 
describing  a  series  of  experiments  undertaken  in  order  to  ascertain 
whether  there  really  existed  any  similarity  between  solid  and  gaseous 
combinations,  in  respect  of  the  law  of  equal  or  multiple  proportions 
observed  first  by  Gay-Lussac  in  the  case  of  gases, — I  propose  to 
select  those  facts  only  that  seem  to  have  some  pharmaceutical 
interest,  and  are  possibly  capable  of  practical  application,  omitting 
reference  to  the  theoretical  deductions  therefrom  further  than  to  say 
that  they  have  since  been  roughly  handled  by  Professor  Marignac, 
of  Geneva,  whose  criticisms  appear  to  me  to  well  deserve  con- 
sideration. 

The  volumenometer  employed  differed  from  that  used  by  Holker, 
in  that  it  had  a  tubulure  in  its  side  for  introduction  of  salt,  fitted 
with  a  ground- glass  stopper.  This  admitted  of  the  stem  being  of 
smaller  diameter,  and  enabled  the  experiments  to  be  attended  with 
greater  accuracy. 

Unfortunately,  however,  the  experimenters,  whilst  acknowledging 
the  disturbing  effects  of  temperature  and  dilution,  seem  to  have 
adopted  no  systematic  method  of  procedure  as  to  the  one  or  the 
other,  unless  it  be  true  that  the  particular  temperatures  and  dilutions 
adopted  were  selected  because  the  results  so  obtained  accorded  best 
with  certain  theories  sought  to  be  established.  This  Professor 
Marignac  evidently  points  at,  though  he  does  not  actually  afi&rm  it. 

I  may  mention  the  case  of  sugar  as  being  especially  interesting  to 
the  pharmaceutist.  The  volume  occupied  by  an  equivalent  of  this 
substance  =  1 72  grs.,  varies  according  to  dilution  between  99'00  and 
108  "06  grm.,  as  follows  : — 


Ratio  of 
Sugar  and  Water. 

Temp. 

Vol.  in  gr.  m.  of 
172  gr.  Sugar. 

1  :20 
1  :10 
1:1 
3:1 

60 
52 
52 
52 

99-00 
105-09 
107-01 
108-06 

The  temperatures  here  even  are  not  uniform.  I  may  observe  that 
when  the  ratio  is  1  :  1,  the  sugar  occupies  a  volume  very  nearly 
co-incident  with  that  due  to  its  specific  gravity,  1-606. 

The  investigation  included  the  determination  of  a  vast  number  of 
specific  gravities  and  solution  volumes  of  salts  of  every  description. 
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In  compiling  the  following  table  I  have  selected  a  few  only  of  special 
interest,  considered  pharmacentically.  The  specific  gravities  are,  in 
general,  not  those  of  Playfair  and  Joule,  but  those  obtained  by  H. 
Buignet  through  the  use  of  the  aiv  volumenometer  invented  by 
Regnault;  and  therefore,  I  consider,  more  worthy  of  acceptance. 
The  term  "specific  gravity  in  solution,"  I  employ  simply  to  desig- 
nate the  weight  of  the  solvend  in  air  divided  by  the  space  it  occupies 
in  the  solvent : — 


Namoof  Salt. 

Sp.  Gr.  in 
Air. 

Sp.  Gr.  in 
Watery  Solution. 

Sulphate  of  Copper 

2-302 

2-77 

„           Soda  

1-471 

1-76 

Biborate          „ 

1-692 

2-085 

Chloride  of  Calcium 

1-68 

1-98 

Potash  Alum 

1-757 

2-185 

Ammonia 

1-653 
1-463 

2-00 
1-58 

Carbonate  of  Soda 

Sulphate  of  Magnesia 

1-675 

1-96 

„            Iron 

1-902 

2-22 

Nitrate  of  Potash 

2-126 

2-80 

Soda 

2-265 

3-22 

Chloride  of  Potassium 

1-986 

2-80 

„             Ammonium 

1-55 

1-50 

Bromide  of  Potassium    ...... 

2-65 

4-10 

Iodide                 „       

2-97 

3-77 

Chloride  of  Sodium 

2-145 

3-21 

„            Barium 

3-081 

4-42 

Chromate  of  Potash 

2-68 

5-60 

Bichromate         „        

2-624 

3-35 

Carbonate           „        

2-10 

7-54 

Bicarbonate        ,,        

2-18 

3-00 

Soda 

2-165 

4-70 

Oxalate  of  Ammonia 

1-47 

2-00 

Sugar  

1-606 

1-G08 

Bearing  in  mind  the  irregularity  that  seems  to  attend  all  bodies, 
and  mixtures  of  bodies,  on  the  verge  of  change  of  state,  and,  there- 
fore, confining  oneself  to  solations  of  mean  condition,  neither 
extremely  strong  nor  excessively  weak,  it  is  possible  by  means  of 
this  table  to  ascertain  beforehand,  with  tolerable  accuracy,  the  effect 
of  mixing  definite  quantities  of  a  salt  and  water,  and,  vice  versdj  of 
.determining  the  proportions  of  both  salt  and  water  necessary  to 
produce  a  given  specific  gravity.  Thus,  taking  the  case  of  sugar, — 
what  will  be  the  specific  gravity  of  a  solution  containing  equal  parts 
of  sugar  and  water  P  The  volume  of  the  water  will,  of  course,  bo  1, 
the  volume  of  the  sugar  pig,  the  total  volume  being  1'6218.  Divid- 
ing the  total  weight- 2  by  this,  we  get  the  speoific  gravity- 1'23. 
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According  to  the  table  in  Watts*  "  Dictionary,"  the  specific  gravity 
of  a  solution  containing  50  per  cent,  of  sugar,  is  1'2166  at  the 
temperature  63 '5°.  Proceeding  in  the  same  way  with  chloride  of 
sodium,  we  get  for  a  solution,  containing  20  per  cent,  of  salt,  the 
theoretical  number  1'159,  the  experimental  number  being  1*1511. 

Sulphate  of  magnesia  gives  for  a  30  per  cent,  solution  1*172 
theoretically,  1*1536  experimentally,  the  temperature  in  the  latter 
case'  being  72*4°  instead  of  60°,  which  accounts,  doubtless,  for  the 
comparatively  large  discrepancy.  A  solution  of  specific  gravity 
1*72  would,  at  that  temperature,  contain  33*5  per  cent,  of  salt. 

To  determine  the  necessary  proportions  of  salt,  or  other  soluble 
substance,  and  water  in  order  to  produce  a  given  specific  gravity  is 
not  quite  so  simple.  In  order  to  avoid  having  two  unknown  quanti- 
ties, we  will  assume  the  quantity  of  water  to  be  known.  Let  it  be  10. 
It  is  required  to  ascertain  the  quantity  of  sugar  necessary  to  produce 
with  that  amount  of  water  a  syrup  having  the  specific  gravity  1*20. 
The  specific  gravity  of  the  water  is,  of  course,  1*00  :  the  specific 
gravity  in  watery  solution  of  sugar,  1*608.  The  symbol  a?  represents 
the  unknown  quantity  we  have  to  ascertain.     Then 

10,  X  _10+  _H.QQ 

T'^Teos      r2~"^^^' 

i.e.  to  produce  a  syrup  of  specific  gravity  1*20,  7*89  parts  of  sugar 
must  be  added  to  every  10  parts  of  water.  Such  a  syrup  ought 
theoretically  to  contain  44"  1  per  cent,  at  60°.  According  to  the 
table  in  Watts'  "Dictionary,"  a  syrup  of  specific  gravity  1*2057  at 
the  temperature  63*5°  should  contain  42  per  cent,  of  cane-sugar. 

The  theoretical  considerations  involved  in  the  phenomena  of  solu- 
tion are  so  numerous  and  interesting,  that  I  propose  some  day  to 
resume  the  subject  I  have  now  merely  scratched  on  the  surface,  as  it 
were ;  in  which  case  I  will  ask  again  to  be  permitted  to  bring  the 
subject  before  the  notice  of  the  Pharmaceutical  Conference. 

The  Chairman  said  that  this  was  a  very  interesting  paper,  and 
confirmed  some  of  the  views  he  held  on  the  same  subject. 


PRESERVATION  OF  MEAT. 

Dr.  Paul,  E.C.S.,  gave  a  short  description  of  a  new  method 
of  dealing  with  meat,  which  he  had  recently  had  an  opportunity 
of  studying.  Every  one  present  would  be  aware  that  in  the 
only  successful  mode  of  dealing  with  South  American  meat, — in 
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the  preparation  of  Liebig's  extract, — the  great  mass  of  the  feed- 
ing portion  of  the  meat  was  wasted ;  in  fact,  instead  of  producing 
food,  they  merely  produced  a  material  which  was  a  kind  of  stim- 
ulant, the  whole  of  the  fibrine  and  albumen  being  lost.  Some 
experiments  had  been  made  by  the  inventor  of  a  process  to  which 
he  would  now  refer,  with  the  object  of  drying  the  meat  by  pres- 
sure ;  and  he  had  found,  what  a  great  many  other  people  had  found 
who  had  endeavoured  to  express  from  any  organised  structure  the 
water  or  liquid  it  contained,  that  he  could  only  succeed  very  im- 
perfectly. However,  Mr.  Henley,  the  inventor  of  this  method,  had, 
by  submitting  meat  to  hydraulic  pressure,  succeeded  ia  removing 
from  it  about  one-half  of  the  juice  contained  in  the  tissue.  That 
juice  was  a  liquid  containing  the  constituents  of  the  ordinary  extract 
of  meat  made  on  Liebig's  plan  of  infusing  the  meat  in  water,  and  it 
also  contained  all  the  soluble  albumen.  Its  specific  gravity,  as  it 
ran  from  the  hydraulic  press,  was  about  1'030,  and  it  yielded  on 
evaporation  about  8  per  cent,  of  a  perfectly  dry  residue.  Of  that 
residue,  five  parts  out  of  the  eight  were  albumen  ;  and  if  the  juice 
were  heated  up  to  about  100°,  to  coagulate  the  albumen,  they  got 
a  pale  liquid  which  might  be  boiled  down,  and  then  gave  as  residue 
the  ordinary  extract  of  meat.  Another  plan  of  dealing  with  this 
expressed  juice  was  to  evaporate  it  at  such  a  temperature  as  would 
not  coagulate  the  albumen,  and  add  a  small  quantity  of  gelatine  : 
it  could  then  be  converted  into  portable  soup,  put  into  bladders,  and 
preserved  in  that  condition  for  a  great  length  of  time.  But  the 
principal  object  of  the  process  was  to  deal  with  the  residual  pressed 
meat,  from  which  half  the  juice  and  half  the  water  had  been  ex- 
pressed, and  also  about  half  the  soluble  albumen  and  other  consti- 
tuents contained  in  the  ordinary  extract  of  meat,  so  that  the  residual 
pressed  meat  was  actually  richer  in  nutritive  constituents  than  the 
original  meat.  If,  this  pressed  meat  were  submitted  to  further  dry- 
ing by  heat,  it  might  be  reduced  to  a  state  in  which  it  would  contain 
about  10  per  cent,  of  moisture,  and  meat  in  that  state  would  keep 
for  almost  any  length  of  time.  He  had  hoped  that  he  might  have 
had  some  samples  sent  down  in  order  to  let  the  members  see  what 
could  be  done  with  these  products :  there  were  three — the  dry  beef, 
the  prepared  beef-juice,  and  the  ordinary  Liebig's  extract. 

The  CuAiBMAN  said  ho  thought  that  the  system  of  preserving 
meat  explained  by  Dr.  Paul,  if  it  would  really  keep  a  long  time,  was 
likely  to  be  a  very  valuable  one.  It  was  popularly  supposed  that 
Liebig's  extract,  of  which  so  much  was  sold,  was  really  a  feeding 
commodity,  whereas  it  was  not  so,  but  it  acted  as  theine  acted  in  tea, 
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— it  prevented  waste  of  tissue,  and  consequently  was  rather  stimu- 
lating than  nutritious.  But  in  the  plan  referred  to  by  Dr.  Paul, 
where  you  have  still  50  per  cent,  of  the  extr actum-  carnis,  combined 
with  all  tlie  nutritive  ingredients  of  the  meat,  the  product  has  more 
the  character  of  a  true  animal  food. 

Mr.  Hanbury  (London),  said  that  this  reminded  him  of  a  subject 
which  was  brought  up  at  a  meeting  of  the  Royal  Society  of  London 
a  few  weeks  ago,  when  Dr.  Simpson  took  occasion  to  remark  that  at 
a  large  London  hospital  with  which  he  was  connected,  the  beef-tea 
was  prepared  so  as  to  contain  almost  the  whole  of  the  solid  matter 
of  the  meat.  The  beef  was  first  infused,  and  then  the  meat  that 
had  been  used  the  previous  day,  and  from  which  the  infusion  had 
been  strained  off,  was  reduced  to  a  sort  of  pulpy  state,  and  mixed 
with  the  fresh  infusion.  It  was  stated  that  this  plan  produced  most 
excellent  results,  and  it  had  been  in  vogue  for  some  years,  to  the 
general  satisfaction  of  the  medical  officers  and  of  the  patients. 

Mr.  Deane  (London)  said  he  had  had  some  experience  in  regard 
to  Liebig's  extract  of  meat.  He  found  that  after  separating  the 
matter  which  was  soluble  in  water  at  a  temperature  which  would 
coagulate  the  albumen,  the  residue  was  left  in  a  very  insoluble  and 
indigestible  state.  He  had  come  to  the  conclusion  that  meat  fibre 
that  had  been  deprived  of  the  phosphates  and  chlorides  that  were 
held  in  the  juice  of  the  meat  among  the  fibres  could  be  of  no  manner 
of  use,  and  he  should  therefore  infer  that  the  meat  prepared  by 
pressure,  from  which  half  of  the  soluble  salts  had  been  removed, 
would  be  a  very  indigestible  substance.  Liebig's  extract  was  a 
restorative  under  certain  conditions,  but  it  would  be  a  mistake  to 
suppose  that  it  possessed  all  the  nourishment  of  the  meat  fropi 
which  it  had  been  taken.  "When  any  of  them  found  themselves  ex- 
hausted, it  was  because  the  muscular  system  was  deprived  of  some 
of  its  constituents,  and  it  was  a  remarkable  fact  that  when  a  person 
was  so  exhausted,  if  he  got  a  small  quantity  of  Liebig's  extract,  say 
half  a  dram  in  hot  water,  in  the  course  of  ten  minutes  a  wonderful 
restoration  took  place.  He  had  a  suspicion  that  if  they  had  the 
pressed  meat  referred  to,  with  half  of  the  matter  removed,  it  would 
not  do  for  weak  stomachs  like  his  own,  which  required  a  little  more 
of  the  extract.  These  were  the  chief  points  which  he  had  to  men- 
tion. He  had  paid  a  great  deal  of  attention  to  the  process,  and  he  had 
instructed  a  gentleman  who  went  out  to  the  Australian  Meat  Com- 
pany as  to  the  proper  method  of  preparing  the  extract.  That 
gentleman  went  and  carried  out  his  (Mr.  Deane's)  instructions  very 
generally,  and  the  result  had  been  very  successful.      In  regard  to 
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cooking",  there  was  no  necessity  for  boiling  meat  or  fisli  rapidly ;  for 
if  a  little  time  were  allowed  there  would  be  better  results. 

Mr.  Savage  (Brighton)  said  that  this  subject  had  been  under  con- 
sideration for  the  Sussex  County  Hospital.  The  extract  of  meat 
had  been  used  there,  and  it  seemed  to  answer  uncommonly  well. 

Professor  Allen  said  he  could  endorse  the  remarks  that  had  been 
made  as  to  Liebig's  extract  being  a  stimulant.  He  had  taken  it  in 
a  glass  of  wine  and  it  had  a  restorative  effect.  Some  people  objected 
to  the  flavour  of  it,  and  some  said  it  had  a  burnt  taste.  He  could 
not  say  that  it  had  that  taste  ;  but  he  used  plenty  of  pepper  with  it. 
He  thought  that  the  preparation  of  meat  sold  by  Fortnum  & 
Mason,  Piccadilly,  was  uniformly  prepared.  It  was  in  the  form  of 
a  sausage,  which  was  enough  to  make  a  basin  of  soup. 

Mr.  Atkins  said  he  had  recently  observed  one  or  two  striking 
cases  of  the  nutritive  quality  of  Liebig's  extract.  He  had  found 
that  slices  of  toast  covered  with  Liebig's  extract  were  more  effectual 
as  a  restorative  than  anything  else  he  was  aware  of.  He  would  like 
to  know  whether  the  opposition  of  medical  men  to  Liebig's  extract 
was  gradually  yielding.  There  was  an  opinion  among  them  that 
it  was  deficient  in  some  of  the  important  qualities  required  in  beef- 
tea. 

Mr.  Mac  KAY  (Edinburgh)  said  he  could  bear  testimony  to  the  value 
of  Liebig's  extract  when  made  into  beef-tea.  Several  very  striking 
instances  of  its  worth  had  come  under  his  own  observation ;  espe- 
cially with  regard  to  two  persons  who  had  derived  great  benefit  from 
it.  One  was  a  lady  advanced  in  life,  and  the  other  a  young  man, 
both  given  up  by  their  medical  men,  and  they  were  about  to  sink 
from  sheer  want  of  nourishment.  They  had  taken  a  dislike  to 
everything  that  was  named  to  them,  and  at  length  it  was  suggested 
to  them  that  they  should  take  Liebig's  extract,  from  which  they  got 
the  greatest  advantage.  He  had  often  heard  medical  men  speak  of 
the  stimulating  and  nourishing  effects  of  the  extract.  He  had  known 
instances  of  gentlemen  who  were  out  on  the  moors,  and  by  spreading 
a  biscDit  or  toast  with  the  extract,  it  had  enabled  them  to  go  through 
almost  any  amount  of  fatigue. 

Professor  Wright  said  that  the  prevailing  opinion  was  that  the 
extract  did  not  do  so  much  to  prevent  muscular  waste  as  to  enable 
the  digestive  organs  to  act  more  perfectly  on  the  food  materials  and 
cause  less  waste  than  would  be  the  case  were  the  semi-alkaloids  not 
present. 

Mr.  Collins  (London)  said  that  a  friend  of  his  travelling  in  South 
America  never  wont  out  without  Liebig's  extract ;  and  when  ho  was 
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exploring  there  was  nofcliiiig  which  gave  him  so  nmch  strength.    He 
was  sometimes  days  without  any  other  food  whatever. 

Mr.  Schweitzer  (Brighton)  said  he  had  made  some  beef-powder. 
It  had  the  same  appearance  as  coagulated  albumen,  and  nothing 
would  soften  it. 

Dr.  Paul  then  replied.  He  said  that  as  to  the  preparation  of 
Fortnum  &  Mason,  he  believed  it  was  a  kind  of  portable  soup, 
made  by  partial  evaporation  of  beef  juice  and  the  addition  of  a  little 
gelatine.  It  was  not  his  intention  to  speak  of  meat  extract  as  a 
stimulant.  If  a  man  took  small  quantities  of  extract  of  meat  when 
working  hard  it  might  for  a  time  sustain  him,  but  that  was  no  proof 
that  it  was  food.  He  might  be  living  on  his  own  body.  It  was 
true  that  the  pressed  meat  was  not  to  be  compared  with  a  fresh 
beefsteak,  but  that  was  not  the  question  at  all.  All  meat-preserving 
methods  were  intended  to  utilize  a  quantity  of  meat  that  would  not 
otherwise  be  used.  It  had  been  pointed  out  by  Liebig  that  one  of 
the  greatest  defects  in  preparing  his  extract  was  that  it  left  the  great 
mass  of  the  animal  utterly  worthless.  It  required  thirty  pounds  of 
beef  on  the  average,  and  of  the  better  parts,  to  produce  one  pound 
of  the  extract,  and  the  other  twenty-nine  pounds  were  entirely  waste. 
The  real  way  of  considering  the  method  he  had  brought  under  their 
notice  was  to  compare  it  with  the  other  methods  intended  to  attain 
a  similar  result.  It  might  well  be  that  since  the  pressed  meat  con- 
tained less  of  the  juices  than  fresh  meat,  it  might  be  less  digestible 
and  less  valuable  as  food,  but  that  was  still  more  the  case  with  salt 
junk.  He  thought  that  this  new  method  of  dealing  with  meat  was 
one  worth  attention  and  observation,  whatever  might  be  the  actual 
nature  of  the  results. 


PEOTECTIOK  TO  BOTTLEBS. 

Mr.  Baildon  (Edinburgh)  exhibited  a  guard  to  be  put  upon  bot- 
tles, for  the  protection  of  men  engaged  in  bottling  aerated  waters. 
He  had  no  doubt  this  ingenious  contrivance  of  Mr.  Eraser  would  be 
interesting.  It  was  a  very  eflB.cient  protection  to  the  bottlers,  who 
often  had  their  hands  and  arms  severely  cut.  He  had  had  practical 
experience  of  the  plan  himself,  and  he  could  say  that  it  was  very 
simple  and  afforded  very  efficient  protection. 

The  Conference  adjourned  at  four  o'clock,  to  meet  next  day  at 
eleven. 
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Wednesday,  August  2. 

The  Conference  met  on  Wednesday  morning  at  eleven  o'clock  ;  W . 
W.  Stoddart,  Esq.,  presiding. 

Mr.  Hanbdrt  read  a  paper  on — 

THE  CRYSTALLINE  PRINCIPLES  IN  ALOES. 
By  Dr.  F.  A.  Flijckiger. 

Professor  of  Pharmacy  and  Pharmacognosy  in  the  University 
of  Bern. 

A  large  sample  of  Natal  aloes,  a  variety  of  the  drug  remarkable 
for  its  opacity  and  pale  tint  has  been  presented  to  me  by  my 
friend  Daniel  Hanbury.  Thin  fragments  of  it  are  so  little  translu- 
cent as  to  show  but  a  faint  brown  colour.  The  fracture  of  large 
lumps  exhibits  a  dense  conchoidal  surface  of  a  dull  greyish  brown 
or  drab,  marked  with  a  few  yellowish  veins,  and  quite  devoid  of  the 
brilliant  vitreous  gloss  exhibited  by  newly  broken  Cape  aloes. 

Fragments  freely  moistened  with  spirit  of  wine,  when  examined 
microscopically,  especially  in  polarized  light,  are  seen  to  consist  of 
numerous  crystals  imbedded  in  a  yellowish  amorphous  mass  which  is 
readily  soluble.  Mr.  Hanbury  first  observed  that  the  crystals  on  the 
other  hand  are  but  sparingly  soluble  and  that  when  the  crude  drug 
is  treated  with  spirit  of  wine  they  separate  as  an  almost  whitish 
deposit ;  he  consequently  suggested  they  might  be  something  differ- 
ent from  alo'in.  These  crystals  as  they  occur  in  Natal  aloes,  are  not 
well  defined ;  most  of  them  are  thin,  short  prisms,  sometimes  tufted,  as 
in  aloin  from  hepatic  aloes.  Sometimes  also  single,  tabular,  probably 
rectangular  crystals  are  met  with,  as  may  be  seen  by  gently  crushing 
a  fragment  of  the  aloes  with  glycerine  between  two  glass-slides. 

There  is  no  difficulty  in  separating  the  crystals  from  Natal  aloes. 
If  the  drug  is  rubbed  with  an  equal  weight  or  a  little  less,  of  spirit 
of  wine  at  a  temperature  not  exceeding  120°  F.,  the  amoi'phous  por- 
tion of  it  is  dissolved.  The  remaining  crystals  may  be  collected  on 
a  filter,  and  washed  with  a  small  quantity  of  cold  spirit.  From  16 
to  22  per  cent  of  crude  pale  yellow  crystals  can  thus  be  got. 

The  difficulties  begin  when  the  purification  of  the  crystals  has  to 
be  effected.  For  this  purpose  I  have  tried  the  usual  solvents  withoat 
discovering  any  liquid  that  is  thoroughly  convenient  for  dissolving  my 
Naialo'm,  for  by  this  name  I  propose  to  designate  the  substance. 
Neither  water,  benzol,  bisulphide  of  carbon,  petroleum-ether,  chloro- 
form, or  ether,  is  capable  of  dissolving  natalo'in  in  appreciable  quon- 

2  P 
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tity.  A  mixtnre  of  etlier  (1  part)  and  spirit  of  wine  (3  parts)  snt;- 
ceeds  a  little  better ;  the  same  may  be  said  with  regard  to  anhydrous 
aceton,  methylic  and  amylic  alcohol,  glacial  acetic  acid  and  acetic 
ether.  After  all,  however,  I  do  not  feel  convinced  of  the  advantage 
of  any  one  of  those  solvents  over  common  spirit  of  wine,  of  which 
70  parts  dissolve  at  abont  60°  F.,  one  part  of  natalo'in,  or  of  the 
above-named  mixture  of  ether  and  spirit,  60  parts  ;  while  of  methy- 
lic alcohol  35  parts,  of  acetic  ether  50  parts,  of  ether  1236  parts,  and 
of  absolute  alcohol  230  parts,  are  respectively  required  for  dissolving 
one  part  of  natal oin.* 

Nataloin  in  small  crystals  is  rather  more  intensely  yellow  than 
flowers  of  sulphur ;  larger  crystals  display  a  somewhat  orange  tint. 
Its  taste  is  pure  bitter,  neither  a  sweetish  nor  an  acrid  after-taste 
being  observable. 

In  vvarm  or  hot  spirit  of  wine  natalo'in  is  scarcely  more  soluble 
than  in  cold.  By  heating  the  liquid  even  gently,  it  quickly  turns 
darker,  assuming  a  red  colour,  so  that  some  decomposition  is  evi- 
dent, nor  can  it  be  wholly  avoided  by  evaporation  in  vacuo.  The 
best  method  of  recrystallising  seems  to  be  that  of  heating  the 
natalom  with  60  or  70  parts  of  spirit  of  wine  to  100-120°  F.,  and 
allowing  the  solution  thus  obtained  to  evaporate  spontaneously 
during  several  weeks ;  in  this  way  may  be  got  crystals  of  i  to  ^  a 
millimetre  long. 

The  crystallographic  features  of  natalo'in  are  very  characteristic. 
The  small,  first-deposited  crystals,  as  well  as  the  larger  ones,  always 
consist  of  extremely  thin  and  brittle  scales,  not  resembling  the 
crystals  originally  found  in  the  drug.  The  most  perfectly  de- 
veloped crystals  of  natalo'in  are  square,  or  at  least  rectangular  scales 
(A),  but  two  of  their  angles  are  usually  more  or  less  truncated  (B). 
The  amount  of  truncation  of  the  angles  is  usually  not  the  same  on 
both  sides  (C),  and  is  even  sometimes  restricted  to  one  only  (D). 
Crystals  having  all  their  four  angles  truncated  are  rarely  met  with 
(E),  and  pointed  scales  like  F  are  still  more  exceptional. 

Natalo'in,  which  has  been  quickly  deposited  from  a  warm  alcoholic 
solution,  shows  a  predominance  of  the  form  indicated  in  fig.  Gr,  and 
sometimes  also  in  fig.  H,  which  is  striated  lengthwise.  The  latter 
seems,  therefore,  to  be  ratlier  a  combined  figure  than  an  individual 
crystal. 

If  the  scales  H  are  examined  in  polarised  light,  the  two  parts 

*  Mr.  Edward  Histed,  of  London,  who  had  heen  occupying  himself  also  in  the 
examination ^of  Natal  aloes,  considers  methylic  alcohol  to  be  by  far  the  best  solvent 
for  nataloin. 
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namely,  ah  c  and  a  d  c  are  sometimes  different  in  tlie  direction  of 
their  refracting  power,*  which,  in  nataloin,  is  always  brilliant. 
Finally,  there  are  also  fonnd  irregularly  developed  crystals  (J). 


A 

-1 

1 

D 

E 

The  crystals  of  pure  nataloin  being  usually  so  small,  their  angles 
can  only  be  measured  approximately  by  means  of  the  micro- 
goniometer.  Some  estimations  not  quite  satisfactorily  ascertained, 
furnished  me  82°  for  the  angle  a,  and  139°  for  angle  h.  The  crystals 
are  easily  broken  according  to  their  longitudinal  direction  a  c,  for 
instance,  in  fig.  H  ;  yet  still  more  so  in  a  direction  parallel  to  their 
surface.  If  an  alcoholic  solution  evaporates  very  slowly,  tabular 
crystals  of  appreciable  thickness  can  be  obtained,  yet  in  a  less  pure 
-t:it«.  If  they  happen  to  bo  a  little  injured,  their  longitudinal  edges 
exhibit  a  distinct  lamellar  structure, as  shown  in  fig.  K.  Crystals  of 
this  kind  are  chiefly  formed  from  a  solution  in  acetic  ether.  An 
alcoholic  solution  yields  mostly  regular  square  scales. 

Nataloin  gives  off  no  water  when  exposed  over  concentrated 
sulphuric  acid,  or  when  heated  to  212°  F.,  in  either  case  even  for 
some  days  ;  and  this  behaviour  shows  at  once  thai  it  is  not  identical 

•  This,  however,  may  quite  as  well  be  due  to  the  occasional  siiporposition  of 
extremely  thin  scales.  A  A  are  crystallised  from  absolute  alcohol ;  B,  0,  D,  E,  F,  J, 
from  spirit  of  wine  slowljr  grown  ;  0,  U  nickly  separated  from  spirit  of  wine  ;  K, 
from  acetic  ether. 
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with  the  aloin  discovered  by  Messrs.  Smith  of  Edinburgh,  and 
examined  by  Dr.  Stenhonse.  According  to  this  chemist,  crystal- 
lised alo'in  parts  with  2*69  per  cent,  of  water  when  dried  over 
sulphuric  acid,  and  entirely  loses  its  crystalline  aspect  when  kept 
for  some  days  over  a  water-bath.  Nataloin  is  not  even  altered,  or 
its  weight  diminished,  if  it  is  heated  to  284°  F.  Decomposition 
begins  to  take  place  only  towards  320°  F.,  when  the  nataloin  turns 
greyish ;  the  temperature  named  having  been  maintained  for  many 
hours,  the  loss  of  weight  amounted  only  to  3'8  per  cent.  At  356°  to 
374  F.  nataloin  fuses,  becoming  previously  of  a  dark,  brown  red, 
but  is  still  partially  crystallisable,  as  may  be  ascertained  by  treating 
it  with  solvents. 

Natalo'in  is  soluble  in  concentrated  sulphuric  acid;  the  orange 
liquid  yields  a  precipitate  by  addition  of  a  small  quantity  of  water, 
but  the  dingy  colour  of  the  nataloin  so  obtained  probably  shows  that 
partial  alteration  has  taken  place.  If  the  vapour  of  fuming  nitric 
acid  is  cautiously  directed  on  to  a  solution  of  nataloin  in  sulphuric 
acid,  the  latter  acquires  a  fine  green  colour,  quickly  changing  to  red 
and  blue.  This  very  intense  and  distinctive  reaction  which  was  first 
pointed  out  by  Mr.  Histed,  may  be  illustrated  as  well  by  rolling  a 
crystal  of  saltpetre  in  the  sulphuric  solution.  A  small  grain  of 
chlorate  of  potassium  produces  a  brilliant  green  zone,  almost 
instantaneously  disappearing.  Nitrate  of  bismuth  gives  nearly  the 
same  effect.  Bichromate  of  potassium  acts  in  a  similar  manner  as 
with  strychnine,  only  that  the  colour  is  less  pure.  Natal  aloes  being 
so  rich  in  nataloin,  itself  displays  these  reactions,  by  which,  in  fact, 
it  may  be  easily  distinguished  from  the  aloes  of  the  Gajpe,  Zanzibar, 
or  JBarhadoes. 

By  heating  nataloin  with  nitric  acid  of  about  sp.  gr.  1'3,  to  140°- 
160°  F.,  a  red  solution  is  obtained,  which  at  length  turns  yellowish 
as  the  nataloin  slowly  disappears.  But  I  have  not  been  able  to 
discover  in  this  liquid  either  picric  or  chrysamminic  acid,  yet  the 
latter,  according  to  Stenhouse,  is  formed  when  aloin  and  nitric  acid 
are  heated  together.     Nataloin  yielded  me  only  oxalic  acid. 

I  have  made  five  analyses  in  order  to  ascertain  the  elementary 
composition  of  nataloin.     By  burning  it  in  a  current  of  oxygen  : — 

I.  0'2025  gramme  yielded  0"4880  carbonic  acid,  and  0'1125  water. 

II.  0*2450  gramme  yielded  0*5325  carbonic  acid,  and  0*1372 
water. 

III.  0*2288  gramme  yielded  0*5135  carbonic  acid,  and  0*1215 
water. 

IV.  0*2605  gramme  yielded  0*55'78  carbonic  acid,  and  0*1395 
water. 
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y.  0'1598  gramme  yielded  0*325  carbonic  acid,  and  0-0898  water. 
These  results  answer  to  the  following  percentages  : — 


I.          II.          III. 

IV.             V. 

Carbon    .     ..    .     58-99     59-14     61-18 

58-38     60-15 

Hydrogen     .     .       6-17       6-24       5-92 

5-95      6-24 

The  average  numbers  of  these  would  be — 

Carbon       

59-56 

Hydrogen 610 

The  crystals  analysed  were  taken  from  different  crops,  and  dried 
at  212°  F.,  except  those  burnt  in  analysis  V.  The  latter  were  the 
purest  and  largest  crystals  I  have  ever  obtained ;  I  dried  them  some 
days  over  sulphuric  acid,  and  then  exposed  them  to  212°  F.  only  for 
a  short  time.  The  analysis  of  these  crystals  appears  to  me,  on  the 
whole,  to  be  the  most  trustworthy ;  its  results  would  lead  to  the 
formula  C34  Hgg  O15,  viz.  : — 

34  C  408  59-47 
38  H  38  5-54 
15  0     240     34-99 


686  100-00 

Both  the  analysis  V.,  as  well  as  the  general  average,  agree 
tolerably  well  with  this  formula.  Now  the  same  formula  is  assigned 
by  Stenhouse  to  his  crystallised  hydrated  aloin.  Deprived  of  the 
molecule  of  water  Hj  0,  anhydrous  amorphous  aloin  of  Stenhouse 
contains  carbon  61-07,  and  hydrogen  ^-39,  with  which  only  my 
analysis  III.  would  agree.  There  is,  however,  one  fact  perhaps, 
which  might  speak  in  favour  of  the  higher  percentage  relating  to 
carbon;  that  is  the  composition  of  the  drug  itself,  which  I  found  to  be 
less  rich  in  carbon  than  its  crystalline  principle.  I  submitted  02645 
gramme  of  Natal  aloes  (dried  at  212°  F.)  to  elementary  analysis 
equally  by  means  of  oxygen,  and  obtained  0-53G5  carbonic  acid,  and 
01385  water.  The  drug  consequently  contains  64'63  per  cent,  of 
carbon,  and  5*80  of  hydrogen. 

Stenhouse,  in  assigning  the  above  formula  to  crystallised  alom,  or 
rather  C^  H,,  O14  to  the  anhydrous  aloin,  was  well  entitled  to  do  so 
by  the  existence  of  the  crystallised  bromine  compound  Cs4H3oBreO,4 
which  he  discovered.  Yet  as  to  the  nataloin,  I  have  failed  to  obtain 
a  well  defined  bromine  compound.  If  bromine  is  added  to  natjilo'in, 
heat  is  evolved  and  bromine  evidently  absorbed.     The  orange  mass 
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tlien  proves  much  more  readily  soluble  in  spirit  of  wine  than 
nataloin,  and  also  in  methylic  alcohol ;  but  the  solutions  yield  no 
crystals,  either  by  slow  evaporation,  or  an  addition  of  water.  I 
further  enclosed,  in  a  sealed  tube,  nataloin  with  a  sufficient  quantity 
of  bromine,  and  heated  the  tube  for  many  days  at  212° ;  but  not- 
withstanding the  partial  absorption  of  the  bromine,  this  method,  too, 
proved  not  more  satisfactory.  I  have,  therefore,  not  further  ex- 
amined the  bromine  compound.  Iodine  appears  to  be  incapable  of 
uniting  with  nataloin. 

Some  crystallised  compound,  or  well  defined  product  of  decom- 
position of  nataloin,  would  alone  afford  the  facts  for  settling  its 
formula.  After  the  unpromising  trials  with  bromine  and  iodine,  I 
have  attempted  to  arrive  at  better  results  by  boiling  nataloin  with 
^lute  sulphuric  acid.  This  was  done  in  a  tube  previously  filled 
with  common  illuminating  gas,  and  then  sealed  in  order  to  exclude 
the  influence  of  air.  The  liquid  nevertheless  turned  dark  purplish  ; 
it  was  slowly  evaporated  after  it  had  been  saturated  with  carbonate 
of  barium.  A  new  body  then  made  its  appearance,  consisting  of 
colourless  very  thin  feather-like  crystals.  But  this  body  was 
always  formed  in  a  very  trifling  quantity  only,  so  that  I  have  not 
been  able  as  yet  to  isolate  it;*  it  dissolves  in  methylic  alcohol,  and 
all  the  above  liquids  as  well  as  the  accompanying  products  of 
decomposition.  A  similarly  unpromising  result  was  obtained  by 
gently  warming  zinc,  dilute  acetic  acid,  and  nataloin.  The  latter 
then  becomes  greenish,  and  is  at  last  dissolved ;  if  the  zinc  is  sepa- 
rated by  means  of  sulphuretted  hydrogen,  the  liquid,  on  evaporating, 
turns  likewise  purplish,  tastes  no  longer  bitter,  but  gives  only  traces 
of  a  crystallised  body  resembling  that  formed  by  the  action  of 
dilute  sulphuric  acid. 

By  a  mixture  of  nitric  and  sulphuric  acids,  both  concentrated,  no 
available  compound  of  nataloin  is  formed. 

In  alkaline  liquids,  nataloin  is  also  soluble,  but  very  quickly 
darkened  ;  by  dry  distillation,  yellow  or  brown  oily  acid  liquids  are 
produced,  which  are  devoid  of  any  peculiar  aromatic  odour. 

The  whole  of  the  foregoing  facts  do  not  yet  allow  us  to  form  an 
idea  of  the  constitution  and  the  true  chemical  nature  of  nataloin 
but  they  are  sufficient  to  prove  that  it  is  a  new  body,  certainly 
differing  from  the  aloin  hitherto  known,  although  in  percentage 
composition  there  is  no  considerable  discrepancy  between  the  two 
principles, — probably  none  at  all. 

*  Perhaps  one  of  the  products  of  decomposition  of  aloes,  alluded  to  by  Eochleder 
in  1861  and  1863  ? 
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I  have  also  received  from  London  some  aloes,  which  I  am  informed 
had  been  imported  from  Zanzibar,  and  was  offered  for  sale  in  1867. 
This  drug  is  of  a  pallid,  reddish-brown  hue,  and  so  highly  crystalline, 
that  it  might  fairly  be  termed  cnide  atom.  Mr.  Hanbury  is  of 
opinion  that  it  is  not  distinct  from  the  so-called  socotrine  aloes,  but 
that  it  is  formed  by  the  spontaneous  drying  np  of  the  more 
crystalhne  portion  which  settles  down  when  fluid  socotrine  aloes  is 
allowed  to  repose.  He  assures  me  further,  that  he  has  noticed  that 
the  solid  Zanzibar  aloes  which  is  imported,  though  but  rarely,  in 
skins,  is  partly  glossy  and  transparent,  and  partly  highly  crystalline. 

Whatever  may  be  the  true  facts,  the  crystals  of  the  Zanzibar  drug 
are  comparatively  large  prisms,  such  as  I  have  never  observed  in 
nor  obtained  from  Natal  aloes  ;  and  the  pale,  dull  liver  colour  of  the 
latter  is  extremely  dissimilar  to  the  reddish  hue  of  the  Zanzibar 
sort.  The  crystals  of  Zanzibar  aloes  cannot  be  so  easily  isolated  as 
nataloin,  because  their  solubility  approaches  much  nearer  that  of 
the  amorphous  part  of  the  drag.  They  may,  however,  be  obtained  by 
water  or  dilute  alcohol  in  the  manner  pointed  out  in  the  several 
papers  of  Stenhouse,  Smith,  and  Groves,  for  the  preparation  of 
aloin,  Mr.  Histed,  who  has  been  kind  enough  to  send  me  some 
good  quantities,  obtained  his  crystals  by  moistening  the  powdered 
crude  drug  with  alcohol,  sp.  gr.  "960,  and  strongly  pressing  the 
pasty  mass  in  several  thicknesses  of  caHco ;  then  dissolving  the 
yellowish  crystalline  residue  in  warm,  weak  alcohol,  collecting  the 
crystals  which  form  by' cooling  and  repose,  and  purifying  them  by 
recrystallisation. 

Aloin  from  Zanzibar  aloes  is  usually  less  bright  in  tint  than 
nataloin,  the  crystals  being  smaller  and  not  well  developed.  The 
crystallographic  character  of  Zanzibar  aloin  is  different  from  that 
of  nataloin,  the  former  consisting  of  what  I  cannot  as  yet  better 
designate  than  as  tufted  needle-shaped  prisms.  The  best  solvent  for 
them  appears  to  be  methylic  alcohol,  from  which  I  find  that  very 
good  crystals,  2  to  3  millimetres  long,  and  nearly  1  millimetre 
broad,  can  be  obtained.  Zanzibar  aloin  is  much  more  soluble  than 
nataloin.  At  ordinary  temperatures,  30  parts  of  spirits  of  wine,  9 
parts  of  acetic  ether,  380  parts  of  (sulphuric)  ether,  and  90  parts  of 
water,  are  capable  of  dissolving  respectively  1  part  of  the  said  aloin, 
while  in  methylic  alcohol  it  is  most  abundantly  soluble.  These 
numbers  sufficiently  illustrate  the  dissimilarity  of  the  bodies  under 
examination.  But  there  are  yet  other  points  of  difference.  In 
concentrated  sulphnric  acid,  Zanzibar  aloin  is  soluble;  but  on 
addition  of  an  oxidizing  sabstance,  as  nitric  acid,  no  alteration  of  tho 


584  BRITISH    PHARMACEUTICAL    CONFERENCE. 

yellow  colour  of  the  liquid  takes  place,  as  when  nataloin  is 
similarly  treated. 

The  taste  of  the  two  substances  is  a  little  different,  Zanzibar  alom 
imparting  at  first  a  slight  sense  of  sweetness  (quickly  followed 
by  pure  bitter)  not  perceptible  in  nataloin. 

Again,  the  Zanzibar  aloin  contains  water,  which  it  gives  off 
over  concentrated  sulphuric  acid.  The  air- dried  substance  lost 
in  several  days  from  11*7  to  12"4  per  cent.,  and  on  exposure  to 
the  open  air  again  absorbed  slowly  about  the  same  quantity  of 
water.  The  air-dried  aloin  kept  at  212°  F.  for  ten  days  lost  14*5 
per  cent. ;  the  loss  of  weight  amounted  to  only  13*2  per  cent,  if 
it  was  heated  at  320°  (160°  C.)  for  some  hours  only.  I  have 
repeatedly  performed  these  experiments  relating  to  the  amount 
of  water  which  is  contained  in  the  air-dried  substance,  because 
it  is  again  very  different  from  Stenhouse's  statement  concerning 
his  aloin.  His  aloin,  C34  H19  Ojg  (old  way  of  writing),  loses  only  2*69 
per  cent,  of  water,  when  dried  at  212°  F.  for  some  hours,  and  not  11 
to  12  per  cent,  like  mine  obtained  from  Zanzibar  aloes. 

Yet,  as  to  the  elementary  composition,  that  of  my  miliydrous 
substance  agrees  with  that  of  Stenhouse's  crystallised  hydrate  as 
nearly  as  possible.  He  gives  the  following  numbers  *  for  aloin 
dried  in  vacuo : — 


Calculated. 

I.  analysis. 

II. 

34  0 

2550-0 

59-47 

59-39 

59-24 

19  H 

237-5 

5-54 

5-97 

5-79 

16  0 

1500-0 

34-99 

100-00 

On  the  other  hand,  0-2108  gramme  of  the  aloin  prepared  by 
Mr.  Histed  from  Zanzibar  aloes,  which  I  dried  three  days  over 
sulphuric  acid  until  its  weight  was  no  longer  diminished,  yielded  me 
0-4576  carbonic  acid  and  0-1128  water:  that  is  to  say,  it  contains 
carbon  59-20,  and  hydrogen  5-94. 

Thus,  adopting  the  new  atomic  weights,  we  have — 

Calculated.  Stenhouse.    Fliickiger. 

(Average.) 

34  C  408  59-47  59-3  59-2 

38  H  38  5-54  5-9  5-9 

15  0  240  34-99  —  — 

But  Stenhouse  admits  his  aloin  to  contain  1  mol.  of  water,  and 
consequently  assigns  to  it  the  formula  C34  H36  O14  +  H2  O,  whereas 
*  Phil  Magaz.  xxxvii.  (1851)  481  et  seq.     Gmelin's  "  Chemistry,"  xvi.  (1864)  461. 


BRITISH    PHARMACEUTICAL    CONFERENCE.  585 

my  analysis  relates  to  a  body,  which,  as  it  has  been  dried  over 
sulphuric  acid,  I  regard  as  anhydrous.  By  the  heat  of  the  steam- 
bath  it  farther  loses  about  3  per  cent.,  but  I  think  this  loss  rather 
depends  upon  decomposition,  the  substance  assuming  a  somewhat 
darker  coloration.  These  suggestions  are  confirmed  by  the  above 
statements,  which  showed  that  air-dry  aloin  from  Zanzibar  aloes 
loses  over  sulphuric  acid  11  to  12  per  cent,  of  its  weight.  If 
we  suppose,  as  we  are  well  entitled,  this  loss  to  consist  of  water, 
we  may  then  attribute  to  my  substance,  air-dried,  the  formula 
C34  Hjs  Ojg  +  5  Hg  0  ;  it  would  require  11*59  per  cent,  of  water, 
a  number  closely  enough  agreeing  with  my  actual  observations, 
as  has  been  shown. 

I  have  been  unable  to  prepare  from  the  Zanzibar  alo'in  the 
crystallised  bromine  compound  (bromalo'in)  which  appears  so  easily 
obtainable  from  the  aloin  of  Barbadoes  aloes. 

The  reaction  of  nitric  acid  on  the  two  aloins  is  also  distinctive. 
With  the  latter  a  deep  red  colour  is  produced,  not  manifested 
by  the  former,  nor  by  natalo'in.  All  these  facts  lead  to  the 
conviction  that  the  aloin  extracted  from  Zanzibar  aloes,  is  not 
only  distinct  from  nataloin,  but  also  from  the  aloin  obtained  by 
Messrs.  Smith  from  Barbadoes  aloes.  I  nevertheless  do  not  think 
it  desirable  to  give  another  name  to  the  aloin  furnished  by  the 
Zanzibar  drug,  until  further  investigation  has  been  made. 

One  fact,  at  all  events,  results  from  the  above  researches,  namely, 
that  there  occurs  in  aloes  more  than  one  crystalline  principle. 

Mr.  Alfred  W.  P.  Smith  then  read  a  paper  by  Messrs.  T.  and 
H.  Smith,  entitled  "  Notes  on  Aloin." 

NOTES  ON  ALOi'N. 

Messrs.  T.  and  H.  Smith. 

(Abstract.) 

At  the  previous  meeting  of  the  Conference,  in  Liverpool,  some 
Notes  on  Aloes  were  communicated  by  Dr.  Tilden,  in  the  course  of 
which  ho  drew  attention  to  and  supported  the  opinion  of  Robiquet 
(Jaurn.  de  Fha/rm.y  tome  xxix.),  that  the  purgative  property  of  aloes 
was  not  due  to  aloin.  In  the  Pharmaceutical  Journal  for  November 
19,  1870,  Messrs.  Smith  stated  that  the  employment  of  aloin,  as  a 
cathartic,  had  increa.sed  from  a  few  pounds  to  many  thousand 
ounces  yearly,  and  that  they  could  obtain  the  evidence  of  medical 
practitioners  in  coutirmatiou  Of  their  original  statement,  that  the 
active  principle  of  aloes  was  aloin.     In  the  following  number  of  the 


5S6  BRITISH    PHARMACEUTICAL    CONFERENCE. 

Fharm.  Journ.  (Nov.  26,  1870),  Dr.  Tilden  held  to  the  conclusion 
that,  so  far  as  could  be  ascertained  at  present,  the  soluble  brown 
uncrystallisable  substance  which  constituted  a  considerable  pro- 
portion of  all  aloes  was  the  part  to  which  the  purgative  power  was 
to  be  referred.  At  the  present  meeting  Messrs.  Smith  adduced  the 
evidence  they  had  before  alluded  to  in  support  of  the  cathartic 
character  of  aloin.  From  the  Monthly  Medical  Journal  of  1852,  they 
read  an  amusing  colloquy  between  Professors  Simpson,  Syme, 
Gregory,  Christison,  and  Bennett,  which  bore  favourably  on  the 
point,  and  referred  to  similar  allusions  in  Milne's  Materia  Medica, 
Farrisli's  Practical  Pharmacy,  NeligarCs  Materia  Medica,  and  other 
works ;  quoting  also  McKendrick's  "  Experimental  Notes  on  the 
Action  of  Aloes,"  British  Medical  Journal,  July,  1871.  They  read 
portions  of  letters  from  a  number  of  gentlemen  engaged  in  medical 
practice,  who  had  frequently  used  aloin  as  a  purgative,  and  several 
of  whom  considered  it  to  be  about  four  times  the  strength  of  good 
Barbadoes  aloes.  With  respect  to  the  effect  of  aloin  on  horses,  some 
veterinary  authorities  were  cited  :  one  gentleman  stating  that,  from 
experience  of  its  use  from  time  to  time  among  a  stud  of  thirty 
horses,  he  considered  it  to  be  three  and  a  half  times  the  strength  of 
the  Barbadoes  drug,  than  which  it  acted  somewhat  more  quickly, 
and  produced  less  sickness  and  "  dulness."  2  drachms,  with  1  of 
ginger,  gave  a  very  small  and  useful  bolus. 

In  conclusion,  the  authors  expressed  their  desire  to  contribute  any 
information  that  would  aid  in  the  elucidation  of  the  chemistry  of 
aloes. 

The  Chairman  said  that  the  two  papers  just  read  were  very 
valuable,  and  he  hoped  they  would  elicit  remarks  from  those 
specially  acquainted  with  the  use  of  aloes.  As  to  the  crystals, 
it  seemed  strange  that  from  different  kinds  of  aloes  different  crystals 
should  be  formed.  He  would  like  to  know  from  Mr.  Smith  if 
he  had  noticed  any  difference  in  the  actual  measurements.  The 
shapes  might  apparently  be  different ;  but  in  what  appeared  to 
the  inexperienced  eye  a  mass  of  crystals,  there  would  be  found 
two  predominating  angles.  He  believed  it  was  possible  to  measure 
such  crystals  to  a  great  nicety ;  and  he  would  suggest  to  Messrs. 
Smith  that  they  should  kindly  have  the  angles  of  their  crystals 
measured,  and  so  ascertain  whether  there  was  much  difference 
between  the  aloin  from  the  different  kind  of  aloes.  They  did  not 
use  aloin  in  the  West  of  England  to  the  extent  that  it  was  used 
in  Edinburgh  and  the  North.  He  had  no  doubt  of  the  activity 
of  the  aloin  as  a  purgative,  but  he  would  like  to  know  if  observations 
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had  been  made  as  to  the  relative  use  of  it.  In  the  West  of  England 
they  were  gradnally  going  round  to  the  idea  that  the  Barbadoes 
aloes  were  the  best  to  use.  When  he  heard  Mr.  Smith  saj  that 
there  was  more  aloin  to  be  obtained  from  the  Barbadoes  aloes 
than  the  others,  he  thought  that  was  a  further  proof  in  support 
of  Mr.  Smith's  assertion  that  aloin  was  a  purgative. 

Mr.  A.  W.  P.  Smith  said  that  aloin  had  no  pretensions  to  any- 
thing superior  to  aloes  other  than  activity.  The  great  advantage 
of  aloin  over  aloes  was  its  reliable  character,  and  that  it  was  always 
to  be  trusted.  The  variable  character  of  the  crude  drug  was  a  great 
drawback. 

Mr.  T.  Smith  replied  to  some  statements  on  the  subject  which 
appeared  in  the  Journal  de  Pharmacie,  and  maintained  that  aloin 
was  of  great  value. 

Mr.  Williams  said  it  was  very  important  they  should  know 
that  different  kinds  of  aloes  yielded  different  kinds  of  crystals. 
He  would  like  to  know  more  about  the  different  crystals  produced 
from  the  various  aloes  of  commerce.  He  had  no  doubt  that  the 
Messrs.  Smith  could  furnish  the  information.  He  himself  had 
manufactured  aloin,  and  he  had  found  great  difference  in  the  yield ; 
but  the  best  yield  was  from  the  Barbadoes. 

Professor  Attfield  made  some  confirmatory  remarks  respecting 
the  way  in  which  the  apparently  contradictory  statements  as  to  the 
activity  of  aloes  and  aloin  might  possibly  be  found  to  harmonize. 
Bodies  alike  in  appearance,  coming  from  the  same  source,  and  closely 
allied  in  chemical  composition,  were  known  to  possess  very  different 
physiological  properties.  Thus  Matthiessen  and  Wright's  apo-' 
morphia  had  medicinal  characters  entirely  different  from  those 
of  morjjhia,  but  varied  in  chemical  composition  only  to  the  extent 
of  the  elements  of  one  molecule  of  water.  Again,  there  were  strong 
grounds  for  believing  that  codeia  was  a  similar  structure  to  morphia, 
except  that  one  of  the  hydrogen  corner-stones,  so  to  speak,  had  been 
taken  out,  and  a  methyl  stone  put  in  its  place.  Nay,  similar  modi- 
fications produced  non-poisonous  from  poisonous  compounds.  Thus 
kakodylic  acid,  which  contained  as  much  arsenicum  as  was  present 
in  arsenic  acid,  had  no  effect  on  rabbits,  and  probably  none  on  man. 
Hence  he  would  not  be  surprised  to  find  that  different,  or  oven  simi- 
lar, kinds  of  aloes  contained  different  modifications  of  aloin  varying 
in  medicinal  activity.  This  hypothesis  might  turn  out  to  be  value- 
less, but  with  such  workers  as  Dr.  Fluckiger,  the  Messrs.  Smith,  and 
Dr.  Tilden,  and  the  discussion  of  the  matter  by  such  gentlemen, 
here  was  no  donbt  that  the  truth  must  sooner  or  later  be  unveiled. 
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Mr.  Hanbury  said  he  did  not  think  that  Dr.  Tilden  professed  thaf 
his  remarks  on  the  subject  were  derived  from  experience.  He 
merely  argued  that  alo'in  was  little  used,  and  therefore  of  little  use. 

Dr.  Cook  said  that  while  aloes  itself  was  not  easily  alterable  by 
chemical  agents,  alo'in  was  susceptible  of  alteration ;  and  he  explained 
some  experiments  he  had  made. 

Mr.  C.  H.  Wood  said  he  thought  that  the  paper  of  Dr.  Fliickiger 
embodied  what  must  be  a  growing  conviction  in  the  minds  of  many, 
that  the  crystalline  principle  obtained  from  aloes  varied  considerably : 
that  one  description  of  aloes  would  yield  one  principle,  and  another 
description  would  yield  another.  He  believed  that  was  also  the 
impression  which  Dr.  Tilden  had  derived  from  some  of  his  recent 
investigations  on  the  subject.  He  had  several  samples  of  alo'in  that 
had  been  prepared  from  different  kinds  of  aloes,  and  he  must  confess 
that  they  did  not  appear  to  him  to  be  absolutely  identical.  They 
wanted  to  know  whether  the  Messrs.  Smith  claimed  that  the  alo'in 
was  the  exclusive  purgative  of  aloes,  or  whether  the  other  parts 
were  equally  purgative.  There  were  certain  circumstances  which 
seemed  to  him  to  suggest  that  the  other  parts  were  equally  purga- 
tive. The  aqueous  extract  of  aloes  was  considered  to  be  as  efficacious 
as  aloes,  and  yet  the  aqueous  extract  yielded  little  or  no  alo'in.  By 
many  the  extract  was  considered  as  efficacious  as  aloes  and  alo'in. 
It  would  be  important  if  they  could  obtain  larger  numbers  of  sam- 
ples of  alo'in  from  different  kinds  of  aloes,  and  ascertain  how  far 
they  were  identical. 

Mr.  A.  W.  P.  Smith  said  that  if  aloin  was  admitted  to  be  active 
in  the  doses  mentioned  by  the  medical  gentlemen  in  their  reports 
read  to-day,  how  were  they  to  account  for  anything  else  being 
active,  because  the  doses  fully  accounted  for  all  the  activity  of  the 
aloes  ?  They  had  got  alo'in  from  all  the  kinds  of  aloes,  but  they  had 
chiefly  confined  themselves  to  the  Barbadoes.  Some  alo'in  that  had 
been  found  fault  with  was  made  from  a  different  kind  of  aloes  than 
those  they  used. 

Mr.  Deane  said  that  from  time  to  time  he  had  been  in  the  habit 
of  examining  aloes  under  the  microscope,  and  had  found  invariably 
that  the  largest  amount  of  crystalline  structures  was  to  be  found  in 
Barbadoes  aloes.  Fine  samples  of  Barbadoes  aloes  varied  consider- 
ably under  the  microscope.  It  was  generally  a  mass  of  crystals, 
cemented  together  by  a  transparent  substance,  which  was  possibly  as 
active  as  the  crystalline  portion.  In  the  preparation  of  aloin,  he  con- 
ceived there  was  a  great  loss  from  some  change  which  occurred  in  the 
process.    For  many  years  he  had  to  make  pills  of  alo'in  for  one  or  two 
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ladies  ;  and  though  they  conld  not  take  aloetic  pills,  so  called,  they 
could  take  alo'in  pills  with  the  greatest  comfort.  From  what  he  had 
seen,  there  must  be  great  advantage  to  some  persons  in  the  use  of 
alo'in.  Altogether  he  thought  the  subject  one  well  worth  further 
investigation. 

Dr.  Attfield  said  he  would  like  to  ask  the  Messrs.  Smith  or  Dr. 
Cook  if  they  could  enlighten  the  members  as  to  the  constitution  of 
alo'in. 

Dr.  Cook  said  that  at  present  he  had  no  information  on  the  sub- 
ject; but  he  hoped  they  would  in  time  arrive  at  some  kind  of 
chemical  decision  on  the  matter. 

Mr.  A.  W.  P.  Smith  said  that  Mr.  Hanbury  remarked  that  Dr. 
Tilden's  idea  about  the  activity  of  alo'in  was  that  it  was  little  used 
because  it  was  of  little  use. 

Mr.  Han  BURT. — Little  used  according  to  ^w  (Dr.  T.'s)  observation. 

Mr,  Smith  said  it  seemed  strange  for  those  living  in  the  North  to 
hear  such  a  statement,  because  he  did  not  think  there  was  a  dis- 
pensing chemist  in  the  whole  of  Scotland  that  had  not  alo'in  in  his 
stock.  It  appeared  to  him  that  those  living  in  the  South  were  far 
behind  in  the  matter  of  alo'in. 

Dr.  Procter  said  that  he  had  used  aloin  himself  with  considerable 
advantage  and  success,  and  greatly  to  the  comfort  of  his  patients  ; 
but  he  must  also  say  that  he  felt  satisfied  that  the  resinous  matter 
had  a  purgative  effect.  He  had  used  the  resinous  matter,  and  had 
found  it  to  be  an  aperient.  He  found  that  while  the  aloin  acted 
without  any  unpleasant  feeling,  the  resinous  matter  did  produce 
very  unpleasant  effects  indeed. 

Mr.  A.  W.  P.  Smith. — Is  it  not  possible  that  there  might  have 
been  some  active  alo'in  with  the  resin  ? 

Dr.  Procter. — That  seems  to  me  a  matter  of  dispute. 

Mr.  T.  Smith. — It  is  possible  that  some  alo'in  might  have  been  in 
it,  the  resinous  matter  not  being  readily  exhausted. 

Mr.  Bottle  said  it  appeared  to  him  that  alo'in  had  not  the  same 
medicinal  effect  in  the  South  as  it  had  in  the  North.  Mr.  Smith 
would  perhaps  remember,  twenty  years  ago,  that  he  called  on  Mr. 
Bottle  at  Dover,  and  that  alo'in  was  introduced  there.  The  use  of  it 
was  not,  however,  satisfactory ;  and  ho  had  still  the  remnant  of  that 
very  stock  which  he  bought  from  Mr.  Smith.  It  was  possible  that 
ho  was  not  supplied  at  that  time  with  the  article  which  Mr.  Smith 
manufactured  now-a-duys. 
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LINSEED  AND  LINSEED  MEAL. 
By  Thomas  Greenish,  F.C.S. 

Althongh  the  linseed  meal  poultice  is  by  no  means  a  modern  in- 
rention,  yet  tlie  first  mention  of  it  (Gataplasma  Lint)  occurs  in  the 
Pharm.  Lond.  of  1836,  where  it  is  directed  to  be  made  with  hndsed 
Unseed  (sem.  lini  contriti)  ;  and  the  same  applies  to  the  Pharm.  of 
1851 :  but  in  the  Pharm.  Brit,  of  1867,  the  terms  used  are  linseed 
meal,  and  the  explanation  which  accompanies  it  is  "the  cake  of 
linseed,  from  which  the  oil  has  been  pressed,  reduced  to  powder." 
In  some  establishments  to  this  day  a  crushed  linseed  is  kept  for 
sale  to  the  public.  It  has,  however,  been  found  that  this  seed  is  too 
rich  in  oil  to  be  kept  long  in  such  a  condition,  as  the  oil  it  contains, 
when  so  exposed  to  the  atmosphere,  rapidly  oxidizes,  and  acquires  a 
degree  of  rancidity  which  is  very  injurious  when  the  poultice  made 
from  it  is  applied  to  open  wounds.  In  consequence  of  this  defect,  it 
has  become  the  custom  of  the  trade  to  use  a  much  less  oily  article, 
which  is  simply  the  meal  produced  by  grinding  and  sifting  the  dry 
linseed  cake  of  commerce.  The  directions  respecting  this  article  of 
the  Materia  Medica,  found  in  the  last  edition  of  the  British  Phar- 
macopoeia, 1867,  attempt  to  solve  the  difficulty  by  directing  the 
powdered,  linseed  cake  to  be  mixed  with  olive  oil,  in  the  proportion 
of  two  fluid  ounces  to  the  pound,  when  sent  out  for  use,  which  is 
necessarily  a  very  inconvenient  practice. 

In  addition  to  the  inconvenience  caused  by  this  oxidation  of  the 
oil,  another  has  arisen  by  reason  of  the  impurity  or  adulteration  of 
the  linseed  cake,  from  which  the  "lini  farina  "  is  produced  ;  and  it 
is  the  object  of  this  paper  to  point  out  how  the  difficulties  may  be 
avoided,  and  a  true  "lini  farina"  be  prepared,  which,  while  it 
keeps  well  in  the  pharmacy,  will  also  meet  the  requirements  of  the 
Pharmacopceia,  and  act  efficiently  when  sold  to  the  public. 

It  being  one  of  the  objects  of  this  Conference  to  direct  attention 
to  adulterations,  it  becomes  the  duty  of  its  members  to  point  them 
out,  and,  if  possible,  to  prevent  them.  This  remark  applies  with 
force  in  the  present  case,  as  the  "lini  farina"  enters  into  the 
composition  of  no  less  than  five  preparations  of  the  British  Phar- 
macopoeia. 

The  result  of  any  investigation  of  this  subject  must  necessarily  be 
imperfect  without  a  reference  to  the  history  of  the  linseed  as  im- 
ported into  this  country.  Russia  is  the  great  linseed-producing 
country  of  Europe  ;  and,  previous  to  the  Crimean  war,  our  supplies 
were  almost  entirely  drawn  from   St.  Petersburg,  Archangel,  and 
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other  ports  of  the  North  ;  also  from  Odessa,  Taganrog,  and  other 
ports  on  the  coast  of  the  Black  Sea  in  the  South.  But  during  the 
Russian  war,  these  ports  were  blockaded,  and  the  difficulty  then 
experienced  in  obtaining  the  required  supplies  led  to  considerable 
importations  from  India ;  and  such  an  impetus  was  thus  given  to 
the  growth  of  linseed,  that  the  quantity  now  imported  from  the 
East  is  larger  than  that  received  from  Russia,  which  has  never  fully 
recovered  her  trade. 

Even  before  the  war,  linseed  had  always  more  or  less  of  foreign 
seeds  mixed  with  it,  and  was  shipped  in  a  very  impure  condition ; 
but  it  was  during  the  scarcity  caused  by  the  war  that  it  became  so 
very  much  adulterated,  and  the  principal  seat  of  that  adulteration 
was  Odessa. 

At  that  time  there  existed  in  this  country  no  institution  for  check- 
.  ing  the  growing  evil ;  but  this  check  was  ultimately  provided  for 
by  the  formation  of  the  "  Linseed  Association  of  London." 

.(Samples  of  linseed  were  shown  as  imported  previous  to,  and 
during  the  war,  to  illustrate  how  loaded  it  was  with  impurities.) 

There  must  necessarily  be  found  mixed  with  every  kind  of  Jinseed 
a  certain  amount  of  wild  seeds  gathered  during  the  operation  of 
harvesting.  This  is  especially  the  case  with  "  flax  dodder,"  which  is 
a  parasitical  plant ;  but  as  all,  or  nearly  all,  the  accidental  seeds  are 
smaller  than  the  linseed,  proper  screening  should  remove  them. 

Careless  harvesting  and  positive  adulteration  had,  however, 
reached  such  a  pitch  that,  in  1864,  importers  and  crushers  founded 
an  association  called  the  "Linseed  Association,"  and  agreed  in 
future  to  buy  and  sell  on  L.  A.  terms,  which  were  that  4  per  cent, 
only  of  admixture  should  be  allowed,  and  that  all  beyond  that 
proportion  should  be  more  or  less  a  loss  to  the  merchant.  These 
terms  were  soon  understood  and  conformed  to  by  the  shippers ;  and 
there  is  consequently,  at  the  present  time,  no  difficulty  in  procuring 
linseed  almost  pure ;  neither,  on  the  other  hand,  is  there  any  diffi- 
culty in  procuring  linseed  with  a  large  admixture  of  weed  seeds, 
for  at  the  present  time  Riga  and  St.  Petersburg  seed,  and  probably 
others,  may  be  purchased  without  reference  to  L.  A.  terms ;  and, 
when  it  is  understood  that  there  are  sometimes  from  twelve  to  fifteen 
or  twenty  different  foreign  seeds  mixed  with  the  linseed,  and  that 
the  whole  adulteration  may  amount  to  30  per  cent.,  it  will  be  seen 
how  wide  a  margin  there  is  left  for  unscrupulous  crushers  of  lin- 
seed. 

(Samples  were  exhibited  showing  a  great  iraproveraont  in  linseed 
imported  after  thr  L.  A.  was  established.) 
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It  will  also  be  observed  that  there  exists  much  difference  in  size 
between  the  Russian  and  the  Sicilian  or  East  Indian  linseed.  The 
linseed  grown  in  a  tropical  climate  does  not  produce  so  fine  a  quality 
of  oil,  but  it  yields  a  larger  amount  of  farina,  and  makes  a  more 
nutritious  cake ;  and  of  the  different  samples  of  East  Indian  linseed 
before  you,  that  from  Bombay  has  the  preference.  The  small  seed 
grown  in  a  cold  climate,  however,  yields  the  linseed  oil  most 
esteemed  by  painters  and  varnish  makers  for  its  excellent  drying 
qualities. 

It  is  in  the  East  Indian  linseed,  the  best  for  its  farina,  that  the 
wild  rape  and  wild  mustard  are  found,  usually  not  alone,  but  mixed 
with  grass  seeds;  and  it  is  to  these  pungent  seeds  of  the  natural 
order  Gruciferce  that  our  especial  objections  apply,  the  volatile  oil 
being  developed  on  the  addition  of  the  hot  water  necessary  to  form 
a  poultice. 

(There  are  here  samples  of  flax  dodder  found  chiefly  with  seed 
from  the  Russian  ports ;  also  wild  rape,  wild  mustard  from  the  East 
Indian  linseed,  and  others,  probably  grass  seeds.) 

It  would  be  well  for  those  who  reside  in  agricultural  districts,  and 
may  be  called  upon  to  examine  linseed  cake,  to  make  themselves 
especially  acquainted  with  the  microscopical  characters  of  linseed ; 
and  for  that  purpose  I  cannot  do  better  than  refer  them  to  some 
interesting  remarks  on  the  subject  in  the  Pharmaceutical  Journal, 
Feb.  18,  1871,  p.  663,  by  our  president,  Mr.  Stoddart. 

I  will  just  mention  here  a  case  where  the  agricultural  mind  has 
been  imposed  upon.  Wild  charlock  or  corn-mustard  seed,  of  little 
or  no  value,  is  mixed  with  turnip  seed  (which  it  much  resembles), 
and  is  then  sold  as  genuine  turnip  seed ;  but,  previous  to  its  being 
mixed,  it  is  subjected  to  a  temperature  sufficient  to  destroy  its  ger- 
minating property.  When  the  mixed  seed  is  sown,  the  turnip  con- 
sequently only  comes  up,  and  the  fraud  is  not  discovered,  for  "  dead 
men  tell  no  tales."  Charlock  is  usually  met  with  in  English  linseed, 
which  is  not  used  by  crushers. 

The  ordinary  linseed-meal  of  commerce,  as  I  have  previously 
remarked,  is  usually  made  by  grinding  and  sifting  a  very  dry 
linseed-cake ;  this  is  generally  an  imported  cake,  as  English-made 
cake  always  contains  water,  whilst  the  foreign  cake  must  have  been 
thoroughly  dried  to  have  stood  the  voyage  without  becoming  mouldy 
or  heated.  Fresh  English  linseed- cake  ordinarily  contains  10  per 
cent,  of  water,  and  such  a  cake,  if  ground  into  meal,  would  not  keep 
well.  The  foreign  cake  is  chiefly  imported  from  New  York  and 
Marseilles. 
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In  the  United  States  linseed  is  pressed  for  its  oil  as  it  is  here ; 
the  consumption  of  linseed-oil  in  that  country  being  greater  than  the 
home  supply,  it  is  supplemented  by  purchases  of  oil  made  in  Eng- 
land ;  but  the  cake  is  not  used  for  fattening  cattle  to  the  same  extent 
as  it  is  here,  consequently  they  are  able  to  export  cake  for  the  Eng- 
lish market ;  they  are  thus  buyers  of  oil  and  sellers  of  cake. 

This  imported  and  impure  cake  is  the  material  from  which  the 
ordinary  linseed  meal  of  the  shops  is  prepared ;  aad  though  largely 
and  extensively  used,  does  not  fulfil  the  requirements  of  British 
Pharmacy.  Its  price,  one-half  that  of  the  pure  farina  of  crushed 
linseed,  is  a  sufficient  indication  of  its  character  and  quality.  Some- 
times the  farina  of  crushed  linseed  is  mixed  with  this  cheap  meal  sc^ 
as  to  reduce  the  price,  and  the  mixture  is  thus  sold  with  a  sem- 
blance of  purity. 

The  conclusion  at  which  I  have  arrived  is,  that  most  of  the 
linseed-meal  of  commerce  does  not  come  up  to  the  required  standard 
of  the  Pharmacopoeia.  On  the  other  hand,  a  great  deal  of  that 
which  is  commercially  pure  is  not  elegant,  containing  either  too 
much  oil  or  two  large  a  quantity  of  husk,  sometimes  both,  and  that 
which  is  the  produce  of  foreign  cake  can  never  be  relied  on,  inas- 
much as  it  contains  irritating  matter,  which  has  in  many  instances 
on  record  resulted  in  considerable  mischief. 

To  produce  a  good  "  lini  farina,"  the  linseed  (preference  having 
been  given  to  that  from  Bombay  or  Sicily)  should,  I  am  informed, 
after  passing  the  rolls,  have  a  portion  of  its  oil  expressed  without 
heat,  then  be  ground,  and  afterwards  have  the  husk  sifted  out ;  the 
resulting  farina,  when  mixed  with  hot  water,  will  then  assume  a 
gelatinous  consistence,  and  be  quite  free  from  volatile  pungency  such 
as  that  of  mustard,  and,  if  kept  in  a  cask  lined  with  tin,  it  will  re- 
main good  for  several  months.  This,  in  my  opinion,  is  the  "lini 
farina"  best  adapted  for  a  linseed-meal  poultice,  a  therapeutic 
agent  seldom  properly  made,  generally  despised,  but  for  which  there 
has  not  yet  been  introduced  an  efficient  substitute  ;  and  I  trust  that 
some  crusher  who  may  have  his  attention  drawn  to  the  contents  of 
this  paper  will  make  it  his  business  to  prepare  a  '*  liui  farina"  for 
pharmacists  in  conformity  with  these  suggestions. 

In  conclusion,  I  would  submit  for  your  examination,  samples  of 
true  lini  farina,  pure  English  cake,  good  American  cake,  inferior 
American  cake,  from  which  the  meal  is  ground,  and  the  linseed-meal 
of  the  shops. 

The  Chairman  said  that  his  early  experience  respecting  linseed 
rather  astonished  him.     When  he  first  wont  to  the  West  of  England 
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in  Worcester,  the  rate  was  tlireepence  per  pound  for  linseed  and  six- 
pence for  linseed-meal ;  but  when  he  got  to  Bristol  the  rate  was 
sixpence  for  linseed  and  threepence  for  linseed-meal.  The  quantity- 
used  in  Bristol  was  enormous.  With  regard  to  adulteration,  linseed 
was  certainly  very  much  adulterated.  He  had  no  hesitation  in  saying 
from  his  experience  of  analytical  work,  that  it  was  adulterated  to 
the  extent  of  at  least  fifteen  per  cent. 

Mr,  Bell  said  he  thought  that  there  was  mo?*e  linseed  imported 
into  Hull  than  into  any  other  town  in  England,  and  perhaps  more 
adulteration  was  practised  there.  Linseed  cake  was  frequently 
adulterated  with  "  buffum."  He  had  great  objection  to  using  linseed 
meal  on  account  of  that.  With  regard  to  crushed  linseed,  his  ex- 
perience told  him  that  it  was  the  best.  He  bought  it  in  small 
quantities,  and  it  kept  its  properties  to  the  last. 

Mr.  Dbane  said  that  for  a  long  portion  of  the  time  he  had  been 
in  business  he  had  been  in  the  habit  of  using  the  ordinary  ground 
cake,  believing  it  to  be  the  thing  that  was  intended  to  be  used,  but 
a  few  years  ago  a  curious  circumstance  occurred.  He  gave  to  a 
person,  for  a  domestic  purpose,  some  linseed-meal,  and  in  the  course 
of  some  days  he  was  told  that  where  any  portion  of  the  poultice 
had  fallen  on  the  patient  it  produced  a  blister.  On  making  inquiry 
into  the  subject,  and  a  careful  examination  by  the  microscope,  he 
found  that  the  mischief  arose,  as  he  believed,  through  the  mixture 
of  Cruciferous  seeds  which  the  linseed  contained.  Probably  these 
were  not  seeds  put  in  intentionally,  but  arose  from  careless  culture 
and  careless  dressing.  They  formed  part  of  the  crop,  and  had  been 
sent  out  without  regard  to  consequences,  because  they  added  to  the 
bulk.  He  had  been  in  the  habit  for  many  years  of  using  crushed 
linseed,  taking  care  to  have  it  in  such  quantities  that  it  would  not 
spoil  by  keeping.  It  was  a  curious  circumstance  with  regard  to  the 
seeds  grown  in  some  parts  of  Europe,  that  they  made  the  finest  oil 
for  painters,  provided  they  were  not  contaminated  by  those  wild 
seeds.  Erom  all  he  knew  about  linseed,  he  thought  it  should  make 
all  chemists  very  careful  as  to  what  kind  of  linseed  they  made  use 
of.  He  was  quite  satisfied  that  if  the  linseed-cake  was  genuine — 
ground  cake,  free  from  contamination — it  made  an  excellent  poultice 
and  kept  better  than  the  other.  But  as  there  was  difficulty  in 
getting  that,  it  was  better  to  get  the  crushed  linseed  from  a  respect- 
able house  rather  than  run  the  risk  of  getting  meal  from  cake  the 
history  of  which  they  knew  nothing  about. 

Mr.  Atkins  said  that  he  could  testify  to  the  large  amount  of  meal 
consumed   in  the  West  of  England.     The  ordinary  linseed-meal  or 


BRITISH   PHAEMACEUTICAL   CONFERENCE.  595 

crnslied  cake  cost  about  145.  per  cwt.,  and  the  crtislied  linseed  about 
325.  The  retail  price  at  Salisbury  was  M.  for  linseed-meal  and  6d. 
for  linseed,  whole  and  crushed. 

Mk.  Collins  said,  with  regard  to  the  linseed  they  had  from  India, 
that  there  was  great  carelessness  shown  in  the  docks.  They  would 
find  rice- seeds  and  all  other  kinds  of  seeds  amongst  it ;  and  very  often 
when  the  men  were  turning  the  sacks  the  seeds  fell  down  and  were 
freely  mixed.  Sometimes  the  bags  were  made  so  loose  in  texture, 
that  various  kinds  of  seeds  fell  through  and  mixed  with  the  linseed. 

Mr.  Bottle  said  he  had  found  difficulty  in  getting  the  proper 
linseed  meal.     He  had  discarded  it  and  purchased  crushed  linseed. 

Mr.  Mackat  said  that  the  pharmacist  had  no  reason  to  go  away 
to  the  West  of  England  in  order  to  get  a  really  good  linseed-meal. 
Some  years  ago  he  was  a  good  deal  bothered  about  this  article.  It 
was  not  unlike  the  American  meal,  and  the  dreadful  thing  was  it 
had  this  peculiarity,  that  it  was  so  hard  that  the  ordinary  means 
of  making  it  into  a  poultice  were  unsuccessful,  and  the  hardness  of 
the  particles  caused  a  great  deal  of  trouble,  annoyance,  irritation, 
and  even  pain.  He  tried  many  places ;  he  even  went  to  England, 
and  the  experiences  he  had  were  exceedingly  unsatisfactory,  until  he 
fell  on  crushers  of  seed  not  far  from  Edinburgh — Wacklin,  Ruddock 
&  Co. — and  from  experience  he  could  say  that  their  linseed-meal 
was  very  good,  and  5  per  cent,  cheaper  than  in  some  other  places. 
If  pharmacists  applied  to  that  firm  for  a  sample  of  their  linseed- 
meal  he  had  no  doubt  that  they  would  be  satisfied. 

Mr.  Hanbuby  said  that  during  his  business  experience  in  London, 
the  firm  with  which  he  was  connected  used  to  keep  the  crushed 
linseed  and  the  powdered  cake,  but  the  latter]  was  scarcely  ever 
required. 

Mr.  Frazer  said  that  in  Glasgow,  considerably  above  twenty 
years  ago,  the  crashed  seed  was  first  brought  under  his  notice  by  a 
Liverpool  house.  He  found  it  to  be  a  genuine  article,  and  at  once 
introduced  it.  He  had  since  then  ceased  to  keep  the  article  made 
from  the  cake ;  and,  notwithstanding  its  higher  price,  had  found  the 
public  gave  the  crushed  seed  a  most  decided  preference. 

Mr.  Greenish  considerd  that  the  objection  urged  against  "  crushed 
linseed,"  that  it  oxidized  very  rapidly,  was  met  by  the  sample  on  tlie 
table,  from  which  a  portion  of  the  oil  had  been  expressed,  and  in 
that  condition,  if  properly  kept,  it  would  remain  good  for  a  reason- 
able length  of  time.  As  to  Mr.  Collins's  remark  with  reference  to 
admixture  at  the  docks,  all  he  could  say  was  that  it  had  not  come 
nnder  his  notice. 
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Mr.  Collins  stated  that  in  the  docks  he  had  seen  it  to  a  consider- 
able extent. 

A  Member  said  that  he  thought  they  would  Hke  to  know  the  re- 
sults of  the  crushing  of  the  seeds,  with  reference  to  the  amount  of 
oil  that  was  given  off  by  the  different  seeds  which  came  from  the 
various  countries.  There  was  an  old  article  of  domestic  use  called 
carron  oil.  Could  any  member  inform  him  whether  linseed-oil  had 
been  used  for  the  manufacture  of  that  ?  It  would  evidently  affect 
the  carron  oil  if  it  contained  many  of  these  seeds.  It  was  still  much 
in  use,  and  more  preferred  in  domestic  use  than  the  finer  article, 
olive  oil. 

Mr.  Greenish,  in  reply,  said  the  average  quantity  of  oil  in  linseed 
was  from  25  to  30  per  cent.,  and  probably  10  per  cent,  of  that  would 
be  pressed  out  in  making  the  farina.  With  reference  to  the  quantity 
of  oil  from  different  seeds,  those  from  Bombay  and  Calcutta  yielded 
a  much  larger  quantity  than  the  Russian  seed,  but  any  reference  to 
this  point  would  involve  a  larger  subject  and  have  no  practical 
bearing  on  the  present  question. 

Dr.  Attfield  read  a  paper  on 

THE  TINCTURE  PRESS. 

By  C.  a.  Staples. 

The  tincture  press  is  one  of  the  most  important  implements  in  the 
pharmaceutical  laboratory.  Without  its  judicious  use,  not  only 
would  the  loss  of  tincture  in  quantity  be  very  great,*  but  in  quality 
also ;  the  latter  portion  of  fluid  obtained  by  the  press  being  the 
richest  in  extractive  matter.  Indeed,  the  preparation  does  not  fairly 
represent  the  Pharmacopoeia  article  until  it  has  been  thoroughly 
expressed,  and  the  products  mixed  together.  Such  being  the  value 
and  importance  of  the  tincture  press,  I  have  often  felt  surprised  that 
so  little  improvement  has  been  made  in  it.  The  workmanship  has 
certainly  been  brought  to  a  degree  of  perfection  that  cannot  fail  to 
command  our  highest  admiration,  but  the  faults  remain.  The  first 
defect  that  strikes  the  intelligent  mechanician  is  the  severe  torsion 
of  the  screw.  The  implement  is  usually  constructed  with  a  power- 
ful cast-iron  frame,  in  which  the  female  screw  is  fixed,  the  male 
screw  being  turned  by  a  lever.  The  effect  of  this  method  of  apply- 
ing the  power  is  a  tendency  to  force  the  screw  out  of  the  per- 
pendicular. But  it  would  bear  a  much  greater  power  without 
injury  if  such  power  were  applied  to  the  female  screw  or  nut.  To 
make  myself  better  understood,  imagine  a  wire  hanging  from  a  beam. 
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load  it,  and  notice  the  enormous  weight  it  will  bear  without  injury. 
Now  reverse  the  position,  and  try  to  support  the  weight  at  the  top, 
it  will  require  a  much  stronger  wire  to  act  as  a  pillar,  or  it  will  bend 
and  the  weight  come  to  the  ground.  Now  this  may  be  compared  to 
the  screw  of  the  press :  the  power  applied  being  usually  expressed 
as  equivalent  to  so  many  pounds  weight ;  this  is  sometimes  enormous, 
and  will  be  understood  by  the  following  simple  calculation.  In  a 
small  screw-press,  such  as  is  usually  found  in  the  pharmaceutical 
laboratory,  the  lever  radiates  from  the  centre,  say  12  inches,  it  would 
travel  a  circumference  of  over  72  inches  for  each  revolution  of  the 
screw.  Now  place  the  rule  to  the  screw,  and  note  the  number  of 
threads  to  the  inch  ;  if  6,  this  would  give  72x^  =  432,  as  the  num- 
ber of  inches  the  lever  travels  for  each  inch  of  pressure  obtained ; 
that  is  to  say,  the  power  is  multiplied  432  times.  Now  if  we 
imagine  a  force  equal  to  100  lbs.  applied  to  the  end  of  the  lever  (and 
this  is  but  a  moderate  estimate  of  a  man's  strength),  it  would  give 
432x100=43,200  lbs.  as  the  weight  such  pressure  would  represent; 
or,  we  may  compare  the  screw  of  the  press  to  a  column  supporting 
a  weight  of  nearly  twenty  tons !  How  is  it  to  support  this  pro- 
digious weight  ?  Evidently  only  by  increasing  its  bulk,  and  conse- 
quently the  friction,  cumbersomeness,  and  expense  of  the  implement. 
It  may  be  objected  that  these  figures  are  somewhat  theoretical.  I 
use  them  as  an  example  of  the  laws  by  which  the  force  of  mechanical 
powers  is  usually  computed,  but  I  am  sure  it  will  be  readily  con- 
ceded that  if  well  applied,  the  power  of  a  good  screw-press  is  very 
great,  and  that  if  cases  do  arise  where  it  fails  to  meet  the  require- 
ments of  the  pharmaceutical  laboratory,  they  must  be  extremely 
rare.  The  next  defect  to  be  noticed  in  the  iron  frame  press  is  its 
rigidity  ;  the  pressure  ceases  the  instant  the  hand  is  taken  from  the 
lever ;  now  to  bring  the  expression  of  a  large  mass  of  tincture  to  a 
successful  and  economical  termination  will  occupy  several  hours, 
during  the  whole  of  which  time  it  should  be  subjected  to  a  steady, 
firm,  but  elastic  pressure.  At  first  it  must  be  very  gentle,  or  the 
substance  will  be  forced  through  the  holes  or  the  cylinder  burst 
open,  but  as  the  process  advances,  more  pressure  should  be  applied, 
and  gradually  increased  until  the  full  power  of  the  press  is  brought 
into  use.  Now  it  is  evident  that  this  uniform  pressure  cannot  be 
obtained  by  an  implement,  the  excellence  of  which  consists  in  the 
firmness  of  its  parts,  without  the  uninterrupted  labour  of  some 
one  with  his  hand  on  the  lever  to  keep  the  pressure  constantly  ap- 
plied, requiring  an  amount  of  time  and  labour  that  would  add  greatly 
to  the  cost  of  the  production,  and  that  might  be  saved  by  an  ixu- 
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provement  in  the  machinery.  The  next  defect  we  observe  is,  that  an 
additional  vessel  (generally  an  evaporating  basin)  has  to  be  used  to 
receive  the  expressed  juice  as  it  flows  from  the  spout  at  the  bottom 
of  the  cylinder ;  this  may  appear  a  trifle,  of  which  it  is  frivolous  to 
complain,  but  where  the  press  is  portable,  it  sometimes  causes  con- 
iderable  annoyance  and  loss.  The  assistant  endeavours  to  steady 
the  press  with  his  foot,  from  which  it  frequently  slips,  and  the  basin 
may  be  overturned  or  broken,  and  the  product  wasted.  Taking  all 
these  defects  into  consideration,  and  thinking  that  my  slight  me- 
chanical knowledge  might  enable  me  to  design  a  press  in  which  some 
of  them  would  be  remedied,  I  drew  a  rough  sketch  of  my  idea,  and 
had  the  parts  manufactured  in  a  simple  inexpensive  manner,  so  as 
to  produce  a  working  model,  from  which  I  purposed  constructing  a 
more  perfect  and  highly  finished  implement  when  I  had  discovered 
and  corrected  the  faults  which  only  experience  could  detect.  I  have 
endeavoured  to  represent  it  as  it  appears,  but  I  am  not  a  draughts- 
man, which  I  trust  will  be  my  apology  for  the  rudeness  of  the 
sketch. 


A  is  a  strong  platform  of  oak  plank,  into  which  two  square  iron 
bolts  secured  by  broad  flat  heads  are  firmly  fixed,  rising  perpendicu- 
larly to  it,  and  parallel  to  each  other,  and  having  a  screw-thread  cut 
in  them  about  half  their  length.  B  is  a  spouted  basin  of  tinned 
plate  to  receive  the  expressed  juice.  C  is  the  cylinder  of  tinned  iron 
plate  pierced  with  fine  holes.  The  block  D,  of  turned  wood  covered 
with  tinned  plate,  is  forced  into  the  cylinder  by  the  wooden  cross- 
beam E,  which  has  a  hole  at  each  end,  through  which  the  screws 
pass,  large  enough  to  allow  it  to  slide  freely  up  and  down  the  screws, 
and  armed  with  a  piece  of  polished  iron  plate  to  diminish  the  friction. 
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T^e  power  is  applied  to  the  nuts  or  female  screws,  polished  at  the 
bottom  and  famished  with  wooden  handles  F  F  :  these  are  purposely- 
omitted  at  the  right  to  show  the  form  of  the  nuts  as  forged  by  the 
smith.  The  cylinder  holds  half  a  gallon.  I  have  also  one  holding 
about  a  pint.  Several  of  them  of  various  sizes  might  be  used  by 
the  same  press. 

This  simple  inexpensive  implement  possesses  many  advantages  :  it 
is  light  and  portable,  works  easily,  has  very  great  power,  and  as  the 
power  is  applied  in  the  best  manner,  the  strain  is  very  slight,  and 
the  friction  less  than  would  be  expected.  I  have  had  it  in  use  about 
fifteen  years,  it  has  never  got  out  of  order,  or  required  any  repairs 
(excepting  an  accident  from  undue  violence).  Of  course  it  would  be 
better  if  the  workmanship  were  more  highly  finished  {e.g.  with  steel 
screws  substituted  for  iron),  but  as  my  old  model  is  still  in  such  good 
working  order,  I  have  not  yet  replaced  it  by  the  more  perfect  imple- 
ment, or  discovered  the  faults  that  I  expected  I  should  have  to  cor- 
rect. The  only  improvement  I  can  suggest  is  the  increase  of  its 
elasticity ;  and  this  I  would  propose  to  accomplish  by  a  powerful 
steel  spring  screwed  to  the  centre  of  the  cross-bar,  and  rising  a  little 
from  it  at  each  end,  somewhat  in  the  form  shown  in  the  sketch. 


The  handleB  would  be  just  above  the  spring.  Without  experience 
I  am  not  prepared  to  give  the  exact  size  and  substance  of  the  spring, 
bub  I  think  it  should  be  about  2  inches  broad,  \  inch  thick  in  the 
centre,  decreasing  to  about  ]^  at  the  ends.  The  holes  through  which 
the  screws  pass  would  bo  elongated  or  a  slit  filed  at  the  end  of  the 
spring,  care  being  taken  to  give  snfl&cient  space  for  it  to  rise  and  fall 
without  injury  to  the  screws.  In  my  opinion  the  spring  would  eflfect 
a  great  saving  of  labour.  The  first  effect  of  the  power  would  be  to 
depress  the  substance  in  the  cylinder  ;  this  offering  resistance,  farther 
power  would  force  the  spring  down  to  the  cross  beam.  The  press 
being  now  set  aside,  the  spring  would  continue  to  act  upon  it.  The 
action  would  thus  be  flomewhat  automatic.     For  a  very  large  press, 
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probably  a  compound  spring  (on  the  principle  of  the  coach-spring) 
would  be  required. 

Mr.  Greenish,  Mr.  Savage,  Mr.  Newbigg in  and  others  made  a  few- 
remarks  on  the  construction  of  the  press,  and  a  general  approval  was 
given  of  it. 


Wednesdaij  Afternoon,  August  1. 

Mr.  D.  Hanbury  read  a  paper  on — 

WILD  RUE  OR  HARMAL  SEEDS  (S&nien  Harmalce). 

By  Dr.  F.  A.  FLtjCKiGERy 

Professor  of  Pharmacy  and  Pharmacognosy  in  the  University 
of  Bern. 

One  of  the  plants  named  in  the  ISTon-official  List  of  the  Pharmaco- 
poeia of  India  is  Peganum  Harmala  Linn.,  the  seeds  of  which  have 
long  held  a  place  in  Eastern  medicine,  and  are  an  article  of  the 
Materia  Medica  respecting  which  Dr.  Waring,  the  author  of  the 
pharmacopoeia  in  q[uestion,  remarks  that  further  investigation  is  de- 
sirable. 

Although  the  following  notes  do  not  tend  much  to  elucidate  the 
therapeutical  properties  of  this  drug,  regarding  which  information  is 
most  wanted,  they  may  not  be  without  some  value  as  a  contribution 
to  its  pharmacological  history. 

For  convenience  of  reference,  I  have  arranged  my  remarks  under 
distinct  heads. 

Botanical  Origin. — Peganum  Harmala  Linn.,  belongs  to  the  Order 
Rutacece.  It  is  a  strong-smelling,  herbaceous  plant  from  1  to  3  feet 
high,  found  wild  in  Southern  Europe,  Asia  Minor,  Egypt,  Arabia, 
North  Western  India,  and  Southern  Siberia. 

History. — The  plant  is  the  Urjyavov  aypiov  (wild  rue)  of  Dioscori- 
des,  Urjyavov  being  the  name  still  applied  in  Greece  to  several  species 
of  Pnita.  The  seeds  were  used  medicinally  by  the  ancient  Greeks  as 
they  are  to  this  day  in  India,  where  they  are  chiefly  known  by  the 
old  Arabic  name  of  Harmal.  In  Europe  they  were  formerly  much 
employed  as  Semen  B/atcB  silvestris,  and  as  such  are  enumerated 
among  the  simples  of  several  of  the  early  London  Pharmacopceias. 

Description. — The  seeds  are  of  a  dark  brown,  1^  lines  in  length 
and  I  to  1  line  in  diameter,  variable  in  form,  but  usually  conical  or 
with  a  semi-lunar  or  crescent-shaped  outline,  always  angular,  and 
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rugose  on  the  surface.  They  have  an  aromatic  taste  resembling  rue, 
with  some  bitterness. 

Microscopic  Structure. — The  testa  is  built  up  of  two  distinct 
layers,  the  outer  forming  a  spongy  tissue  which  consists  of  large, 
thick- walled  cells.  The  cells  of  the  inner  layer  are  of  a  somewhat 
cubic  form  showing  a  peculiar  undulated  outline.  The  albumen 
exhibits  the  usual  thick- walled  cells,  the  embryo  consisting  of  a  more 
delicate  tissue.  These  cells  contain  chiefly  albuminous  matters,  fat, 
and  essential  oil. 

Chemical  Composition. — The  most  interesting  fact  concerning  these 
seeds  which  immediately  claims  attention,  is  the  magnificent  green 
fluorescence  which  they  impart  to  alcohol  of  about  75  per  cent.* 
This  optical  power  is  partly  due  to  a  substance  called  harmin,  and 
partly,  it  would  appear,  to  the  formation  of  a  peculiar  colouring 
matter  named  harmala-red,  which  has  not  yet  been  fully  examined, 
but  which  does  not  pre-exist  in  the  fresh  seed. 

Fritzsche  has  shown  that  the  seeds  yield  2  to  3  per  cent,  of  an 
alkaloid  termed  harmalin,  which  is  contained  in  the  outer  coat 
or  testa.  It  is  obtainable  in  colourless  crystals,  sparingly  solu- 
ble in  water  or  in  ether,  but  more  readily  in  alcohol,  the  solutions 
being  of  a  bitter  taste.     Its  composition  is  indicated  by  the  formula 

CuH,,isr  o.f 

By  heating  the  bichromate  of  harmalin,  another  alkaloid,  harmin 
(Ci3  Hij  Na  O),  is  produced,  of  which  about  1^  per  cent,  may  also  be 
obtained  directly  from  the  seeds.  Harmin  forms  colourless  crystals 
and  colourless  or  slightly  yellow  salts.  The  alcoholic  solutions  of 
these  compounds  exhibit,  when  dilute,  a  blue  fluorescence. 

Further  details  respecting  these  alkaloids,  condensed  from  Fritz- 
sche's  original  papers,  may  be  found  in  Gmelin's  Handbook  of  Chem- 
istry.X  as  well  as  in  Husemann's  PJlanzenstoffe.^ 

Uses. — In  the  East,  stimulant,  anthelmintic,  and  even  narcotic 
virtues  have  long  been  attributed  to  harmal  .seeds,  but  accurate  ob- 
servations respecting  their  medicinal  powers  are  still  required. 

In  Southern  Russia  a  red  dye,  asserted  to  be  both  brilliant  and 
permanent,  is  extracted  from  them.  Finally,  they  have  been  grown 
'.m  an  oil-seed. 

*  It  maybe  observed  even  with  a  single  seed.  f  0--12,  0-*16. 

:  Vol.  xvi.  (1864)  108.  §  Berlin,  1870,  page  66. 
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Dr.  Attfield  read  a  paper  on 

A  METHOD  OF  OBTAINING  DISTILLED  WATER  ECO- 
NOMICALLY. 

By  C.  a.  Staples. 

Yery  few  words  need  be  said  about  the  value  and  importance  of 
distilled  water.  I  do  not  write  a  treatise  to  prove  a  fact  patent  to 
every  chemist,  but  knowing  the  great  inconvenience  many  experience 
where  they  are  not  in  a  position  to  obtain  a  supply  of  it  promptly,  I 
wish  to  point  out  to  them  an  easy  and  inexpensive  arrangement  by 
which  an  abundance  is  brought  within  the  reach  of  every  house- 
holder, viz.,  by  the  very  simple  expedient  of  converting  the  kitchen 
boiler  into  a  still. 

I  first  tried  the  experiment  about  twelve  years  ago  in  the  simplest 
manner,  not  knowing  what  diflB.culties  or  even  danger  I  might  expe- 
rience from  its  use,  but  I  have  found  none.  A  few  improvements 
have  since  been  added,  and  I  now  propose  describing  the  whole  plan 
for  the  benefit  of  all  who  may  adopt  it. 

The  boiler  is  a  small  cast-iron  one,  such  as  is  usually  supplied  with 
the  kitchen  range  for  a  small  private  family ;  it  is  self- filling  by  a 
small  cistern  and  ball-cock  in  the  usual  manner.  This  cistern  having 
cold  water  constantly  flowing  through  it,  I  thought  that  it  would 
act  as  a  condenser,  and  it  will  be  so  called  in  the  following  descrip- 
tion. 

The  lid  of  the  boiler  is  closed  by  a  paste  of  castor  oil  and  whiting, 
which  does  not  harden.  The  top  plate  has  a  hole  drilled  in  it  at  the 
back  corner  near  the  wall,  into  which  a  piece  of  stout  brass  tube,* 
about  nine  or  ten  inches  long,  is  fixed.  To  the  top  of  this  a  piece 
of  half-inch  tube  of  pure  tin^  is  fitted,  bent  to  an  angle  of  about  60° 
or  65°,  which,  passing  through  a  hole  in  the  brick-work  at  a 
regular  fall  of  about  25''  or  30°,  projects  a  few  inches  beyond  the 
other  side  of  the  wall,  where  the  end,  slightly  contracted  by  a  file 
and  curving  downwards,  is  received  into  the  enlarged  mouth  of  a 
similar  piece  of  tube,  into  which  it  fits  with  sufficient  firmness  without 
any  joint  or  cement.  It  then  enters  the  condenser  near  the  top,  is 
curved  half  round  the  inside  out  of  the  way  of  the  ball,  and  passes 
out  at  the  centre  of  the  bottom,  being  secured  to  the  condenser  by 

*  Any  piece  of  tube  will  do.  Mine  is  a  piece  of  a  gas  pillar,  such  as  is  screwed 
into  a  counter. 

t  For  a  very  large  boiler  a  f  or  even  1-inch  pipe  might  be  required,  and  the  boiler 
should  be  made  of  wrought  iron. 


BRITISH   PHAEMACEUTICAL   CONFERENCE.  603 

screw  joints  ;  that  at  the  top  may  be  an  ordinary  brass  one,  but  the 
lower  one  should  be  cast  in  pnre  tin,  or  if  a  brass  one  is  nsed,  it  mnst 
be  carefully  tinned  inside  and  out,  for  although  not  in  immediate 
contact  with  the  distilled  water,  a  slight  moisture  might  collect  on 
it  and  injure  the  water. 

The  lower  end  of  the  pipe  should  be  tied  over  with  muslin ;  or 
closed  and  pierced  with  fine  holes,  since  insects,  attracted  by  the 
warmth  and  moisture,  might  enter  it  in  the  night.  In  fact,  the 
greatest  care  must  be  taken  to  ensure  the  purity  of  the  metal,  and 
that  the  inside  of  the  pipe,  from  the  point  of  condensation,  is  pro- 
tected from  any  metallic  or  other  contamination.  The  condenser 
should  be  much  larger  than  usual,  and  have  a  lid  fitting  inside,  or 
steam  will  collect  on  it  and  flow  down  the  outside  of  the  condenser. 
It  should  stand  oil  a  stool  with  a  hole  for  the  pipe  to  pass  through, 
under  which  the  jar  to  receive  the  distilled  water  could  be  placed  out 
of  the  way.  The  ball-cock  should  have  a  piece  of  pipe  soldered  to 
the  nozzle,  that  the  cold  water  may  reach  the  bottom  of  the  condenser. 
The  pipe  for  feeding  the  boiler  should  come  from  about  the  centre 
of  the  condenser  and  curve  downwards,  so  that  a  portion  may  be 
below  the  bottom  of  the  boiler;  for  without  this  precaution  the 
heated  water  would  circulate  to  and  from  the  condenser,  and  the 
water  would  soon  become  nearly  as  hot  as  that  in  the  boiler  itself. 
This  simple  precaution  effectually  prevents  it,  as  the  heated  water  will 
not  pass  through  the  cold  part  of  the  pipe  below  it  without  pressure. 
It  should  also  be  famished  with  a  stop-cock  ;  all  the  joints  should  be 
secured  by  a  few  disks  of  stout  brown  paper  over  the  flange,  which, 
when  drawn  tight  by  the  nut,  effectually  prevent  leakage,  and  are 
easily  removed  if  required  for  alteration,  repair,  or  cleansing.  But 
if  they  are  fixed  with  lead  cement,  they  become  so  firm  that  they 
cannot  be  removed  without  injury.  The  condenser  should  have  a 
waste  pipe,  unless  the  main  cistern  has  a  stop-cock  to  shut  off  the 
whole  supply  at  night,  or  the  condenser  may  overflow,  since  the  ball- 
cock  must  necessarily  work  easily,  and  a  slight  leakage  might  be 
expected.  The  hole  in  the  brickwork  should  have  a  piece  of  iron 
pipe  cemented  into  it,  to  form  a  regular  slope  for  the  steam  pipe, 
otherwise  it  might  drop  into  the  hollow  space  and  water  collect  in  it. 

I  found  the  experiment  very  successful,  the  supply  of  distilled 
water  being  abundant  and  pure  enough  for  any  purpose.  It  is 
perfectly  self-acting,  the  boiler  fills  itself  and  the  water  distils  itself. 
It  docs  not  cause  any  inconvenience,  interfere  with  any  domestic  or 
culinary  operation^  or  limit  the  use  of  the  boiler;  on  the  contrary, 
it  is  prreatly  increased,  as  an  abundant  supply  of  heated  water  may 
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be  drawn  from  the  condenser,  care  being  taken  to  close  the  stop- 
cock and  keep  it  closed  for  ten  or  fifteen  minutes,  or  until  the 
heated  water  is  replaced  by  cold.  It  is  perfectly  safe,  as  the  steam 
escapes  freely  through  the  tube,  and  the  lid  of  the  boiler,  although 
steam-tight,  may  be  raised  with  the  thumb  and  finger.  Little 
attention  is  required  beyond  placing  a  vessel  to  receive  the  distilled 
water,  and  seeing  that  it  does  not  overflow ;  the  supply  being  so 
copious  that  sometimes,  while  cooking  a  dinner  for  a  moderate 
family,  several  gallons  will  come  over.  J  have  found  it  difficult  to 
give  a  perspective  view  of  the  apparatus,  as  some  part  must  be  con- 
cealed by  the  projecting  brickwork,  but  hope  it  may  be  sufficiently 
understood  by  this  partly  sectional  sketch. 
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A,  brickwork  of  chimney  jamb.  B,  boiler.  C,  <;ondenser. 
D  D  D  D,  course  of  steam-pipe.  E,  curved  tube  for  feeding  the 
boiler.  F,  stop-cock  screwed  to  condenser.  G,  cock  for  drawing 
heated  water  from  condenser.  H  H,  ball-cock,  with  tube  for  cold 
water  to  reach  the  bottom  of  condenser.  J,  pipe  communicating 
with  main  cistern.  This  pipe  need  not  be  large,  as  the  water  will 
never  flow  much  larger  than  a  goosequill.  Mine  is  only  i-inch,  but 
for  a  very  large  boiler  T  should  think  one  f  ths  of  an  inch  would 
be  ample. 

Mr.  Savage  pointed  out  what  he  considered  to  be  one  or  two 
objections  to  the  method. 

Mr.  Baildon  said  that  fifteen  years  ago  he  had  occasion  to  fit  up 
a  small  range.  This  range  at  one  side  had  a  high-pressure  boiler, 
and  he  got  inserted  a  valve  that  could  be  shut  or  left  open.     When 
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open,  the  steam  passed  out  through  an  ordinary  condenser,  and  from 
that  day  to  this  he  had  not  had  difficulty  in  getting  distilled  water. 

Mr.  Bottle  said  that  this  was  a  similar  arrangement  to  that  which 
he  had  used  twenty-five  years  ago. 

Mr.  Williams  stated  that  one  thing  in  connection  with  this  subject 
was,  that  the  Excise  insisted  on  their  paying  still-licence  for  the 
right  to  distil  water. 

Mr.  Baildon  remarked  that  it  was  ascertained  some  time  ago  that 
that  was  not  the  case. 

Mr.  Williams  said  that  he  thought  Mr.  Baildon  must  have  been 
misinformed. 

Mr.  Baildon  stated  that  he  had  himself  discontinued  taking  out  a 
licence  for  many  years  in  consequence  of  what  the  Excise  had 
stated. 

A  Member  asked  whether  it  was  because  Mr.  Baildon  had  a  steam 
engine,  so  that  he  could  get  distilled  water  from  it,  that  he  escaped 
the  excise  ?    If  he  had  a  still,  he  certainly  would  have  to  pay  for  it. 
Mr.  Baildon  said  that  he  had  not  a  still. 

Dr.  Attfield  :  Then  the  Excise  allow  you  to  distil  because  you 
have  not  a  still  on  the  premises  ? 

A  Member  :  Mr.  Baildon  has  a  steam-engine. 
Dr.  Attfield  :    Then  the  position  is  this — you  may  distil  if  your 
still  is  an  engine-boiler. 

Mr.  Mackat  said  he  thought  that  if  the  plan  proposed  by  Mr. 
Baildon  were  adopted,  and  if  it  became  known  to  the  Excise,  the 
chemists  would  have  to  pay  10s.  6d. 

Dr.  Paul  stated  that  he  had  been  in  communication  with  the 
Excise  authorities  on  the  subject,  and,  in  answer  to  whether  the 
chemists  might  use  a  still  for  distilling  water,  was  told  that, 
although  the  Inland  Revenue  had  power  to  grant  exemption  from 
the  provisions  of  the  Act  as  to  licences,  there  was  such  extreme 
difficulty  in  drawing  the  Hne  between  cases  subject  to  payment  of 
daty,  and  cases  which  might  be  exempted  from  it,  that  they  were 
often  at  a  loss  what  action  to  take,  and  found  it  practically  necessaly 
to  insist  on  the  payment  of  licences  from  every  one  who  had  a  still, 
that  was,  a  vessel  capable  of  the  distillation  of  alcohol.  Although 
there  was  a  willingness  to  remit  the  licence  when  it  was  objection- 
able, they  found  it  impossible  always  to  do  so.  Some  years  ago  he 
was  engaged  in  a  manufacture  where  distillation  was  carried  on. 
They  had  several  stills,  for  all  of  which  they  had  to  pay  licence,  and 
it  was  a  somewhat  serious  tax.  He  applied  to  the  Income-tax  Com- 
missioners, and  requested  them  to  allow  him  to  use  the  stills  without 
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a  licence.  In  that  case  they  did  give  permission,  but  the  material 
distilled  was  tar.  He  had  some  difficulty  in  making  them  under- 
stand that  it  could  not  be  used  for  the  distillation  of  alcohol,  but  so 
soon  as  they  were  satisfied  of  that  they  granted  his  request ;  and  he 
believed  that  they  would  do  the  same  in  other  cases  if  they  were 
satisfied  that  it  was  for  such  purpose. 


PHARMACEUTICAL  ETHICS.— i2^    "APPRENTICESHIP." 

By  S.  R.  Atkins. 

We  venture  to  claim  for  the  subject  now  introduced  to  your  notice 
the  merit,  at  least,  of  practical  importance. 

It  is  evident,  on  a  moment's  reflection,  that  the  future  of  phar- 
macy is  vested  in  the  hands  of  our  young  men. 

We  are  all  alike  interested, — the  trainer,  the  trained,  and  the 
public  on  whom  we  depend.  The  present  generation  of  principals 
were  in  their  day  pupils,  whilst  the  pupils  of  to-day  will  in  their 
turn  be  teachers.  But  apart  from  the  abstract  or  general  merits  of 
the  question,  there  are  special  and  particular  aspects  of  it  at  the 
present  moment  which  deserve  our  careful  consideration. 

Let  us  inquire  what  Appreyiticeship  means.  It  is  an  arrangement 
through  which  a  youth  is  placed  by  his  parents  or  guardians  under 
the  care  of  a  third  person  to  learn  a  profession  or  trade,  the  re- 
muneration for  which  education  is  called  "  the  premium." 

It  is  relevant  here  to  inquire  if  this  system  be  a  good  one  and 
desirable  to  be  continued,  for  we  scarcely  need  remind  the  readers  of 
"  The  Year  Book,"  and  of  the  interesting  article  it  contains  on 
American  pharmacy,  that  the  institution  of  apprenticeship,  as  our 
transatlantic  cousins  would  term  it,  does  not  exist  amongst  them- 
selves. We  are  disposed  to  answer  this  question  affirmatively,  but, 
at  the  same  time,  endeavour  to  show  what  modifications  are  needed. 

We  venture  on  this  subject  with  some  degree  of  diffidence,  re- 
membering how  ably  and  comprehensively  the  entire  field  of  phar- 
maceutical ethics  has  been  surveyed  by  Mr.  Ince,  a  name,  by  the  bye, 
worthy  of  the  highest  respect  of  all  pharmacists  ;  we  refer  more 
particularly  to  the  elaborate  paper  read  at  the  Nottingham  meeting. 

It  is  with  great  satisfaction  we  also  recognise  the  ably  expressed 
opinions  on  this  and  kindred  branches  of  the  same  subject,  of 
Messrs.  Giles,  Schacht,  Brady,  Benger,  and  others. 

On  the  other  hand,  the  question  is  by  no  means  as  yet  threshed 


BRITISH   PHARMACEUTICAL   CONFERENCE.  607 

out ;  indeed,  it  is  doubtful  if  it  has  yet  been  fairly  grappled  with, 
whilst  the  difficulties  inherent  must,  from  the  nature  of  things, 
increase  for  a  time  at  least.  A  statement  of  the  facts  in  the  first 
place,  and  of  suggestions  remedial  in  the  second  place,  will  probably 
be  the  best  plan  on  the  present  occasion. 

1st.  For  the  facts. 

Fewer  apprentices  are  being  taken.  Of  these  it  is  to  be  feared 
comparatively  a  small  proportion  are  being  trained  in  establishments 
competent  for  the  task.  The  results  are  evident  in  the  Preliminary 
Examination.  Those  who,  like  myself,  are  familiar  with  the  facts  of 
provincial  education,  know  that  the  failure  of  our  youth  in  that 
initial  test  scatters  dismay  amongst  their  own  ranks  and  that  of 
their  friends.  The  standard  of  that  examination  it  would  not  be 
wise  to  lower ;  if  that  be  done,  the  subsequent  or  higher  rungs  of 
the  ladder  must  be  reduced  in  proportion.  To  say  the  least,  such  a 
course  would  be  an  anachronism  in  an  age  of  growing  culture  in  the 
nation  generally,  and  when  from  ourselves  special  demands  are 
made,  as  the  result  of  that  chartered  status,  so  long  nobly  fought 
for,  and  at  length  secured.  Our  classic  houses  both  in  town  and 
country  have  not  yet  felt  the  pressure,  but  there  can  be  no  doubt 
that  sooner  or  later  they  will  have  to  acknowledge  the  inexorable  logic 
of  facts.  The  supply  of  young  men  is  not  keeping  pace  with  the 
demand.  Many  personal  friends ,  of  mine  are  declining  the  re- 
sponsibility of  taking  apprentices.  Men  competent  for  the  work 
say,  "  We  have  done  our  share  in  this  matter,  and  will  now  leave  it 
to  others."  The  result  is,  our  youths  are  being  relegated  to  third- 
rate  houses,  in  which  "the  premium"  is  the  "consideration"  in 
more  senses  than  one,  where  the  habit  of  industry  may  be  acquired, 
and  the  charms  of  variety  are  freely  offered,  but  where  chemistry 
and  pharmacy  are  conspicuous  only  by  their  absence. 

Such,  in  brief,  are  the  facts  of  the  case.  And  now  what  remedial 
measures  can  be  suggested  ?  for  we  all  know  how  much  easier  it  is 
to  criticize  than  construct,  to  analyze  than  to  synthesize. 

We  start  then  from  the  position  that  the  ordinance  of  apprentice- 
ship is  in  itself  sound  and  good.  What  can  be  done  to  bring  it 
into  more  harmonious  working  with  the  other  gear  of  pharma- 
ceutical machinery  ?  Confessedly  the  difficulty  lies  in  the  transition 
period  of  the  next  few  years.  Tliat  the  thing  will  come  right  in 
the  end  there  can  be  no  doubt. 

Firstly,  wo  insist  on  the  Preliminary  Examination,  or  its  equiva- 
lent, one  of  the  University  Local  Examinations,  being  passed  as  a 
prerequisite  of  apprenticcsliip. 
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The  advantages  thus  secured  would  be  immense,  and  felt  at  each 
subsequent  stage.  An  eligible  start  would  have  been  secured  for 
the  youth,  whilst  the  master  is  placed  in  a  less  invidious  position. 
A  lad  submitting  to  the  test  immediately  on  leaving  school  should 
be  in  "form"  to  win  the  race;  whilst  for  ourselves,  as  men  of 
business,  we  are  conscious  of  the  fact,  whatever  our  capabilities  may 
have  been  when  school-days  ended,  and  we  had  our  first  introduction 
to  the  pestle  and  mortar,  that  at  any  rate  now  we  cannot  accept  the 
responsibility  of  teaching  Ovid  or  Euclid. 

We  urge  then  a  liberal  and  prolonged  school-training,  to  be  con- 
tinued at  least  until  sixteen  years  of  age ;  this  will  necessitate  the 
ranks  of  pharmacists  being  recruited  from  the  substantial  section  of 
the  middle  class  ;  pari  passu,  this  will  be  a  gain,  for  whilst  we 
gladly  acknowledge  the  fact  that  intellectual  force  as  well  as  moral 
quality  is  not  confined  to  any  rank  of  society,  there  clearly  would 
be  less  disappointment  if  those  who  joined  our  order  were  more 
equally  weighted  at  starting,  not  only  in  educational  advantages,  but 
in  pecuniary  prospects  ;  we  might  then  hope  to  see  a  diminution  of 
those  wretchedly  small  businesses,  the  cause  of  much  more  heart- 
breaking than  is  indicated  in  the  Gazette,  or  in  the  list  of  our 
Benevolent  Society. 

The  next  point  to  which  we  advert  is  the  sliortening  the  term  of 
apprenticeship.  Three  years,  or  at  most  four,  will  be  regarded  as 
sufi&cient.  The  contraction  of  the  time  must  prove  a  mutual  benefit ; 
less  to  be  played  with,  concentration  of  energies  will  be  aimed  at 
and  achieved. 

An  improved  treatment  of  our  apprentices  will  inevitably  arise 
as  the  result  of  mutual  confidence  and  respect.  At  its  best  estate, 
and  under  the  most  favourable  circumstances,  the  pursuit  of 
pharmacy  has  many  drawbacks,  but  what  it  must  be  when  these 
conditions  are  wanting,  it  is  sad  to  think — long  hours,  short 
holidays,  much  work,  and  sometimes  dirty  too  ;  this  is,  alas !  too 
often  the  plain  prose  which  destroys  all  the  early  romance  of 
coloured  carboys  and  mirrored  glass. 

Let  us  not  be  misconstrued ;  we  have  no  contention  with  work, 
and  plenty  of  it  too.  The  best  men  in  any  calling  are  those  who 
have  attacked  its  initial  drudgery  with  brave  hearts  and  strong 
arms,  having  faith  iu  the  law  that  no  lasting  or  proportioned 
structure  can  be  reared  on  an  imperfect  foundation.  Only  let  us  as 
principals  see  to  it  that  the  conditions  under  which  that  work  is 
done  are  not  too  exacting. 

We  advance  to  the  last  consideration  and  the  most  important. 
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What  are  the  just  claims  our  apprentices  have  on  us  for  instruction, 
and  to  what  extent  are  those  claims  at  present  being  met  ? 

By  the  deed  of  indenture  we  undertake  not  only  to  provide 
sufficient  and  suitable  board  and  lodging,  but  we  also  covenant  to 
teach  the  art  and  mystery  of  pharmacy.  Let  us  fairly  look  this 
matter  in  the  face  ;  where  do  our  responsibilities  begin,  and  where 
do  they  end  ?  We  assume  the  Preliminary  Examination,  or  its 
equivalent,  has  been  passed ;  this, ,  as  we  have  already  argued, 
must   be   insisted  on  as  a  sine  qua  non. 

A  youth  of  sixteen  enters  an  establishment  with  this  credential  in 
his  hand,  that  he  has  received  a  liberal  and  classical  education. 
Here  then  we  start,  and  the  goal  at  the  end  of  the  course  is  the 
Minor  Examination  of  the  Pharmaceutical  Society.  To  enable  a 
young  man  to  acquit  himself  satisfactorily  at  that  ordeal  should  be 
our  aim ;  and  in  making  this  statement,  we  take  it  for  granted  the 
other  qualifications  which  go  to  make  a  first-class  business  man  are 
not  overlooked,  namely,  method,  order,  punctuality,  address,  etc. 

In  the  closing  remarks  of  this  paper  we  desire  to  avoid  everything 
savouring  of  uncharitableness  towards  a  body  of  men  deserving  the 
highest  respect ;  we  refer  to  the  great  body  of  our  provincial  brethren. 
These  men  are  for  the  most  part  conducting  their  businesses  with 
credit  and  success  ;  but,  not  having  possessed  in  their  early  days  the 
advantages  now  so  readily  procurable,  they  are  willing  to  confess 
their  inabiUty  to  impart  the  requisite  knowledge  with  which  to 
approach  the  "  Minor." 

What  is  the  remedy  for  this  state  of  affairs  ? 

Bloomsbury  Square  is  not  available  in  the  provinces ;  local  schools 
are  few  and  far  between ;  in  fact,  they  are  well-nigh  out  of  our 
calculation ;  invaluable  as  centres  of  light  where  their  influence  is 
felt,  they  but  make  the  darkness  beyond  more  visible.  That  some- 
thing at  once  must  and  ought  to  be  done,  the  large  proportion  of 
rejected  candidates  at  our  examinations  painfully  attests. 

We  have  attempted  the  diagnosis  of  the  disease,  and  ask  the 
remedy ;  as  a  humble  contribution  to  the  same,  we  suggest  that 
wherever  there  are  some  half-dozen  young  men  in  a  town  needing 
and  seeking  instruction  in  pharmacy,  that  is,  the  general  course  of 
reading  suggested  by  the  Minor  Examination,  they  club  together, 
during  the  winter  months,  engage  a  room,  and  respectfully  solicit 
the  direction  of  the  most  able  pharmacist  in  the  place  to  guide 
their  studies.  Further,  that  the  Council  of  the  Pharmaceutical 
Society  foster  provincial  education  with  their  recognition  and  active 
sympathy;    that  competent  men   in  country  towns   be   urged  to 
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nndertake  this  work,  that  class  books  be  suggested,  small  cases  of 
apparatus  for  the  study  of  analysis  be  granted  on  loan,  and  the 
results  of   such  labours  find  their  recognition  in  the  pages  of  the 
Pharmaceutical  Journal. 
Salisbury f  July  6,  1871. 

The  CHAraMAN  said  this  was  a  subject  on  which  the  whole  after- 
noon would  hardly  be  long  enough  to  hear  those  most  capable  of 
giving  an  opinion.  Instead  of  entering  into  the  subject  himself,  he 
would  rather  he^-r  the  opinion  of  others,  such  as  his  friend  Mr.  Deane. 
With  regard  to  the  question  of  education,  he  might  remark  that  the 
questions  now  put  to  their  apprentices  by  the  Board  of  Examiners 
were  so  easy  that  he  would  be  surprised  if  a  lad  could  not  answer 
them.  It  had  been  stated  as  an  objection,  that  if  they  gave  youths  so 
much  time  for  learning  as  some  desired,  they  would  not  do  enough 
of  work.  If  they  gave  them  a  proper  amount  of  study  with  their 
proper  amount  of  business,  he  thought  they  ought  to  see  that  they  did 
their  work.  He  himself  was  apprenticed  in  a  locality  in  which  he  was 
made  to  do  drudgery,  but  which,  he  was  thankful  to  say,  he  was 
obliged  to  learn.  In  his  time  of  day  they  had  no  holidays.  He 
began  at  half-past  six  o'clock  in  the  morning,  and  left  off  at  eleven 
at  night.  These  were  the  hours,  and  he  had  no  holidays,  Sunday 
or  Saturday.  When  he  went  to  Bath  he  was  astonished  when  his 
master  offered  him  a  fortnight's  holidays.  His  own  young  men  had 
an  hour  in  the  morning  to  themselves,  and  he  had  a  good  deal  more 
work  done  than  if  he  did  not  let  them  out.  He  recollected  when  he 
was  ordered  tO  do  a  great  many  things  which  youths  nowadays  would 
consider  beneath  them,  and  would  not  do.  The  force  of  example 
went  a  good  deal  further  than  anything  he  could  tell  them.  One  of 
his  young  men  had  seen  him  night  after  night  at  the  microscope, 
and  this  young  man  might  at  first  have  thought  that  he  was  a  very 
stupid  fellow;  but  by-and-by  he  came  to  take  an  interest  in  the 
matter,  and  became  as  good  a  microscopist  as  there  was  in  England. 
A  good  deal  depended  on  the  way  in  which  they  treated  their  young 
men.  If  they  told  them  they  must  do  such-and-such  a  thing,  they 
would  not  enter  into  it  with  the  same  heart  as  if  they  had  been 
persuaded  to  do  it.  He  thought  the  paper  was  one  of  very  great 
importance. 

Mr.  Deane  said  his  experience  was  much  the  same  as  that  of 
Mr.  Stoddart ;  but  he  considered  that  the  altered  condition  of  the 
times  rendered  the  responsibility  of  taking  apprentices  much  greater 
than  it  was  thirty  or  forty  years  since. 
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Mr.  ScHACHT  said  the  snbject  immediately  before  the  meeting  was 
one  he  felt  scarcely  competent  to  speak  about.  It  was  this  con- 
viction that  had  hitherto  kept  him  silent  upon  this  one  section  of 
the  subject  he  had  so  much  at  heart,  pharmaceutical  education.  He 
candidly  admitted  he  did  not  know  how  to  meet  it,  it  was  beset  with 
so  many  difficulties.  In  the  first  place  a  master,  merely  because  he 
was  a  pharmacist,  was  expected  to  possess  that  great  and  special 
gift,  the  ability  to  guide  and  direct  the  moral  training  of  a  youth  at 
the  most  critical  period  of  his  whole  life.  To  add  to  his  difficulty,  it 
might  be  quite  possible  that  two  entirely  opposite  characters  became 
his  charges  at  the  same  time.  It  was  also  expected  of  him,  not  only 
that  he  should  be  a  good  pharmacist,  but  also  that  he  should  possess 
the  qualities  of  a  good  schoolmaster,  and  that,  contrary  to  general 
experience,  he  should  be  as  well  able  to  teach  as  to  learn.  These 
were  some  of  the  difficulties  of  the  case,  and  the  only  solution  that 
suggested  itself  consisted  in  the  separation  of  some  of  these  duties. 
If  instead  of  it  being  the  habit  and  rule  that  masters  should  receive 
youths  into  their  houses  as  well  as  receive  them  into  their  businesses, 
an  arrangement  could  be  made  whereby  the  youths'  boarding  and 
lodging  could  be  done  elsewhere,  one  great  difficulty  would  be 
removed,  and  the  master  would  be  absolved  from  the  charge  of  the 
moral  training  of  his  apprentices  ;  and  then  it  might  be  possible 
that  some  of  the  best  houses  who  now,  because  of  their  disinclination 
to  accept  this  charge,  decline  to  take  apprentices,  would  willingly 
offer  their  excellent  professional  opportunities.  Again,  as  to  the  best 
method  by  which  an  apprentice  could  gain  the  scientific  know- 
ledge requisite  to  make  him  a  good  pharmacist,  it  seemed  to  him 
better  that  he  should  look  for  this  outside  his  master's  shop.  It 
appeared  almost  too  much  to  expect  that  the  same  man  should  bo  at 
once  a  good  retail  trader  and  an  instructor  in  chemistry  and  lx)tany« 
He  did  not  mean  that  he  could  not  help  his  pupil,  but  that  he  could " 
scarcely  be  expected  systematically  to  teach  science ;  and  all  desul- 
tory work  might  as  well  be  left  alone.  Would  it  not  be  better  that 
during  the  time  the  apprentice  was  fulfilling  his  duties  in  the  shopj 
(certain  portions  of  the  day  should  be  devoted  to  attending  profes- 
sional lectures,  and  some  encouraging  help  given  him  in  appropriating 
what  he  there  heard  ?  Speaking  collectively,  he  thought  the  direc- 
tion of  their  efforts  should  be  to  develop  such  a  system  of  scientific 
education,  away  from  the  shop,  as  to  make  it  unnecessary  for  the 
master  to  undertake  that  duty  himself.  The  establishment  of  pro- 
vincial centres  with  such  classes  as  portions  of  their  system  was,  he 
thought,  the  best  means  to  this  end ;  and  ho  was  glad  to  find  tho 
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observations    of    previous    speakers    tend    so    distinctly    in    that 
direction. 

Mr,  Mackay  (Edinburgli)  said  that  Mr.  Schacht  had  referred  to 
what  had  occurred  to  the  minds  of  the  pharmacists  in  Scotland,  as 
a  very  strange  mode  of  procedure  in  binding  apprentices  throughout 
England.  He  wished  to  bring  before  the  meeting  the  fact  that  in 
the  whole  of  Scotland,  as  far  as  he  was  aware, — and  he  knew  the 
arrangements  of  the  pharmacists  throughout  the  country  very  well, — 
he  did  not  think  there  was  a  single  case  where  a  premium  was  paid 
and  where  a  youth  was  boarded  and  taught  his  business.  The  very 
reverse  was  the  case ;  and  his  object  was  to  impress  on  the  Confer- 
ence, that  the  system  which  Scotland  had  adopted  had  not  only 
been  longer  in  existence,  but  had  worked  so  admirably  that  he  felt 
sure  their  friends  in  the  South  would  be  going  in  the  right  direction 
if  they  were  t6  take  a  leaf  from  their  book.  Some  years  ago,  before 
the  Preliminary  Examination  was  adopted,  it  was  arranged  that  no 
youth  should  be  taken  by  any  chemist  or  druggist — at  all  events 
by  no  member  of  the  Pharmaceutical  Society — unless  his  parents  or 
guardians  agreed  to  pay  fees  for  his  attendance  on  certain  classes 
the  master,  on  the  other  hand,  becoming  bound  to  furnish  him  time 
for  attending  these  classes.  The  system  followed  and  still  pursued 
was  this  :  A  fairly  educated  youth  about  to  be  apprenticed  to  a 
druggist  was  told,  not  that  the  period  was  to  be  three  or  four,  but 
five  years.  The  exceptional  case  of  three  or  four  years  arose 
generally  from  a  lad  being  pretty  far  advanced — say  seventeen  or 
eighteen  years  old, — in  which  case  it  was  no  uncommon  thing  to 
shorten  the  period.  Five  years  might  therefore  be  considered  the 
usual  term.  'Now,  during  these  five  years  the  lad  was  not  kept  by 
his  master,  but  received  a  salary  of  £10  per  annum.  The  lad  thus 
apprenticed  went  to  the  business  as  a  rule  at  9  a.m.,  but  if  he  had 
opened  the  shop  at  an  earlier  hour,  he  then  got  permission  to 
go  home  to  breakfast  for  a  suitable  time.  Those  who  came  with 
their  breakfast  got  an  hour  and  a  half  for  dinner,  and  if  this  was 
early  in  the  forenoon,  then  a  few  minutes  were  allowed  in  the  after- 
noon for  the  apprentice  to  get  refreshments.  Such  a  plan  had 
existed  and  worked  in  the  most  satisfactory  manner  for  a  very 
lengthened  period.  He  might  say,  however,  in  regard  to  the  Pre- 
liminary Examination,  that  he  thought  it  now  well  understood  by 
the  leading  pharmacists  throughout  Scotland  that  in  the  case  of  a 
young  man  applying  to  become  an  apprentice,  in  addition  to  the 
master  giving  time,  it  had  become  the  rule  that  that  young  man  must 
pass  the  Preliminary  Examination.   Nothing  had  been  30  satisfactory 
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as  the  determination  that  no  young  man  should  now  be  allowed  to 
enter  the  Pharmaceutical  Society  unless  he  had  passed  that  examin- 
ation. He  said  this  all  the  more  strongly,  because  he  had  kept  a 
register  for  situations  for  young  men  for  many  years,  thus  obliging 
employers  who  might  want  assistants.  The  young  men  were  required 
to  write  a  letter  stating  their  capabilities  and  the  kind  of  situation 
sought  for,  and  he  told  them  frankly  that  the  letters  they  wrote 
would  be  shown  to  inquirers  ;  they  had  therefore  every  opportunity 
to  be  careful  in  their  style  of  writing,  as  well  as  in  their  grammar  and 
orthography.  The  Conference  would  be  astonished  if  they  saw  the 
letters  now  and  again  put  into  his  hands  by  men  who  had  served  the 
regular  apprenticeship  of  three,  four,  or  five  years  to  druggists.  Such 
a  state  of  things  must  end.  By  exacting  the  Society's  examinations, 
they  prevented  the  possibility  of  young  men  being  allowed  to  apply 
for  situations  for  which  they  were  incapable.  Many  of  them  did  not 
know  the  mere  ordinary  rudiments  of  the  English  language.  It 
was  a  state  of  things  which  ought  not  to  exist,  considering  the  posi- 
tion which  pharmacy  now  occupies.  He  concluded  by  strongly 
recommending  the  Scotch  system  to  the  consideration  of  their 
English  brethren. 

Dr.  Edwards  said  he  was  not  able  to  say  that  Canada  represented 
the  advanced  guard,  but  it  had  assumed  a  very  similar  position  to 
that  of  Scotland  in  this  matter.  The  term  of  apprenticeship  did 
not  generally  exceed  four  years,  and  the  salaiy  ranged  from  £10  the 
first  year,  £20  the  second,  £30  the  third,  and  £40  the  fourth. 
Four  years,  he  believed,  was  the  ordinary  term,  but  very  frequently 
three  years  were  considered  sufficient ;  and,  as  in  Scotland,  the 
apprentices  did  not  reside  in  the  house.  The  principal  often  resided 
in  the  country,  or  in  another  part  of  the  city  from  the  place  where 
his  shop  or  store  was  situated.  He  had  experienced  some  of  the 
difficulties  which  Mr.  Schacht  had  suggested  with  regard  to  the 
social  relationships  of  apprentices.  The  want  would  be  better  met 
by  the  apprentices  residing  in  such  families  as  were  acquainted  with 
their  parents,  or  in  such  circumstances  as  parents  might  think 
proper  to  place  them.  He  thought  an  agreement  was  better  than 
the  old  system  of  indentures ;  and  he  wap  surprised  when  he  read 
over  some  of  the  restrictions,  such  as  not  playing  cards,  not  being 
allowed  to  smoke,  nor  to  go  out  of  the  house  without  the  master's 
permission.  These  were  things  that  were  curious,  and  belonged  to 
old  habits  and  customs.  It  was  important  for  the  Conference  to 
keep  in  view  that  they  had  to  provide  men  for  the  future.  They 
could   not  over-estimate  the  importance  of  this,   looking  to  the 
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demand  there  would  be  from  foreign  countries.  One  important 
point  they  should  not  lose  sight  of  was  a  thorough  knowledge  of 
book-keeping;  and  in  the  matter  of  stock-taking,  some  chemists 
were  very  much  at  a  loss  indeed.  These  were  matters  to  which  it 
was  important  that  attention  should  be  directed. 

Mr.  Atkins  said  he  remembered  reading  a  paper  by  Mr.  Giles  in 
the  Pharmaceutical  Journal^  in  which  he  advocated  some  system  of 
boarding  out.  He  (Mr.  Atkins)  could  not  say  he  had  brought  his 
mind  entirely  to  agree  with  Mr.  Giles's  proposal.  He  could  see  the 
very  great  advantage,  but  also  the  disadvantage,  of  the  proposed 
system.  He  feared  the  difficulty  pointed  out  by  Mr.  Schacht  would 
be  enhanced  were  that  plan  carried  out.  That  was  in  regard  to  the 
moral  training.  As  to  the  provinces,  Mr.  Mackay's  system  would 
suit  admirably  for  Glasgow  and  Edinburgh,  and  towns  where  classes 
could  be  obtained,  but  in  other  places  it  would  not  do. 


The  following  papers  were  taken  as  read,  owing  to  want  of 
•  time : — 

THE  PREPARATION  OF  LIQUOR  BISMUTHI. 
By  C.  H.  Wood,  F.C.S. 

For  the  last  two  years  I  have  frequently  resorted  to  a  process  for 
the  preparation  of  a  liquor  bismuthi,  which  would,  I  think,  constitute 
a  good  process  for  a  future  Pharmacopoeia,  because,  while  it  is  very 
simple  and  is  easily  performed^  it  yields  a  product  quite  free  from 
nitrate  of  ammonia,  and  eliminates  all  the  impurities  of  metallic 
bismuth. 

To  proceed  by  this  method,  I  first  obtain  pure  anhydrous  oxide  of 
bismuth.  A  weighed  quantity  of  this  oxide  is  then  digested  with  a 
mixture  of  citrate  of  ammonia  and  citric  acid  in  strong  solution  for 
15  or  20  minutes  at  near  the  boiling  temperature,  after  which  a 
slight  excess  of  ammonia  is  added,  and  the  solution  diluted  to  the 
required  volume.  The  mixture  of  citrate  of  ammonia  and  citric 
acid  rapidly  and  completely  converts  the  anhydrous  oxide  into 
citrate  of  bismuth,  which  the  ammonia  afterwards  added  instantly 
dissolves. 

The  oxide  of  bismuth  is  best  prepared  from  the  subnitrate  of 
commerce.  A  pound  of  the  subnitrate  is  boiled  for  a  few  minutes 
with  4  pints  of  liq.  potassse,  then  washed  by  decantation,  and  dried 
in  a  stove  or  water-bath.     It  forms  a  dull  lemon-yellow  powder, 
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which  is  anhydrous  and  perfectly  definite  in  composition,  being 
represented  by  the  formula  BiaOg.  100  parts  of  the  subnitrate 
yield  from  81  to  82  of  oxide. 

Instead  of  boiling  the  basic  nitrate  with  the  potash,  digestion  in 
an  earthenware  jar,  with  frequent  stirring,  for  an  hour  or  two  may 
be  resorted  to.  Care  should  be  taken  to  employ  liq.  potassse  free 
from  carbonate.  As  the  oxide  subsides  with  great  rapidity,  it  is 
perfectly  washed  with  ease  and  quickness  by  decantation.  I  have 
always  found  commercial  subnitrate  of  bismuth  to  be  quite  free 
from  copper,  and  any  traces  of  arsenic  or  antimony  which  it  might 
contain  would  be  completely  removed  by  the  potash ;  consequently 
the  oxide  of  bismuth  must  necessarily  be  of  great  purity. 

The  following  formula  is  adapted  to  the  preparation  of  a  gallon  of 
liquor  bismuthi,  having  the  same  strength  as  the  solution  of  the 
Pharmacopoeia : — 

R,    Oxide  of  Bismath 9  oz.    ' 

Citric  Acid 16  oz. 

Strong  Solution  of  Ammonia     .     .      12  fl.  oz.  or  q.  s. 
Water q.  s. 

Dissolve  8  oz.  of  the  citric  acid  in  4  oz.  of  hot  water,  and  carefully 
neutralize  it  with  some  of  the  solution  of  ammonia  (about  7  fl.  oz.), 
mixed  with  half  its  volume  of  water.  Then  add  the  other  8  oz.  of 
citric  acid,  and  when  it  has  dissolved  introdace  the  oxide  of  bismuth. 
Heat  the  mixture  to  near  its  boiling-point  for  about  15  minutes, 
with  frequent  stirring,  then  add  about  a  pint  of  water,  and  intro- 
duce sufficient  ammonia  to  dissolve  the  insoluble  portion,  and 
render  the  liquid  slightly  alkaline.  Augment  the  solution  to  the 
volume  of  one  gallon,  and  filter  through  paper. 

It  will  be  found  upon  heating  the  mixture  that  the  pale  yellow 
colour  of  the  oxide  rapidly  changes  to  a  pure  white,  and  at  the  same 
time  the  insoluble  portion  becomes  more  bulky.  These  signs  indi- 
cate the  conversion  of  the  oxide  into  citrate  of  bismuth ;  the 
digestion  is  continued  for  a  little  time  to  ensure  the  perfect  comple- 
tion of  this  change.  The  ammonia,  subsequently  added,  should 
efiect  a  complete  solution,  leaving  nothing  insoluble  but  the  dust, 
etc.,  inevitably  present  in  the  powder  taken. 

As  the  oxide  of  bismuth  employed  is  quite  as  definite  a  substance 
as  the  metal  itself,  it  follows  tliat  the  resulting  liquor  will  bo  as 
uniform  in  strength  as  if  prepared  according  to  the  process  of  the 
Pharmacopcoia. 
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THE    PROPOSED    CHANGES    m   THE    NOMENCLATURE 
OF  THE  PHARMACOPCEIA. 

By  C.  R.  C.  Tichborne,  F.C.S.,  M.R.I.A.,  etc. 

Professor  Attfield  has  lately  proposed  that  certain  changes  should 
be  made  in  the  nomenclature  of  the  British  Pharmacopoeia;  that  the 
modern  notation  only  should  be  used,  and  that  the  terms  employed 
should  coincide  with  that  notation.  Thus,  in  the  present  Pharma- 
copoeia two  notations  are  employed,  but  only  one  nomenclature,  and 
the  framers  of  that  work  gave  preference  to  that  notation  which 
harmonized  with  the  old  system;  this,  however,  is  now  nearly 
obsolete. 

Professor  Attfield's  Manual  of  Chemistry,  in  which  the  proposed 
nomenclature  is  used,  has  made  such  rapid  progress  in  public 
estimation,  that  it  may  be  considered  to  have  almost  become 
the  medical  and  pharmaceutical  text- book  of  chemistry.  Its 
reputation  is  not  one  iota  in  advance  of  its  merits;  and  as  the 
originator  of  such  a  work,  Professor  Attfield's  words  come  with 
even  more  force  than  they  otherwise  would.  The  general  tenor  of 
his  recommendation  is  to  the  effect  that  we  should  retain  some  part 
of  what  is  known  as  the  Lavoisierian  mode  of  nomenclature,  but 
substituting  the  metallic  names  throughout  for  the  alkalies  and 
alkaline  earths.  Thus  we  should  say  sulphate  of  sodium,  sulphate  of 
iron,  carbonate  of  magnesium,  etc.,  instead  of  sulphate  of  soda, 
sulphate  of  iron,  or  carbonate  of  magnesia.  Also  that  we  should 
discard  the  old  atomic  weights,  and  use  the  new  atomic  weights 
alone. 

With  all  this,  I,  as  one  humble  worker  in  the  field  of  science, 
heartily  agree.  Fourteen  years  ago  I  advocated  these  new-fangled 
ideas  as  they  were  then  termed,  and  have  consistently  used  them  in 
practice.  So  little  were  such  views  entertained  at  that  time,  that, 
with  one  exception,  there  was  not  another  chemist  in  Dublin  who 
even  acknowledged  the  probable  correctness  of  such  a  system.  What 
a  change  has  been  wrought  in  these  fourteen  years !  This  was  the 
system  used  by  Aug.  Hofmann  when  the  writer  was  at  the  College 
of  Chemistry  ;  and  it  will,  perhaps,  be  in  the. memory  of  some  of  the 
gentlemen  present,  that  exactly  a  similar  system  is  used  in  his  (Dr. 
Hofmann's)  Report  on  the  Exhibition  of  1862.  In  speaking  of  this 
matter  in  the  introduction  of  that  work,  he  says,  "  The  symbolic 
notation  employed  in  this  report  requires  a  few  words  of  explanation 
here,  and  perhaps  also  of  justification.     It  dijffers.from  the  notation 
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still  in  use  only  by  the  donbling  of  the  equivalents  usually  assigned 
to  oxygen,  carbon,  sulphur,  and  a  few  other  elemeDts.  Slight,  how- 
ever, as  this  change  is,  it  suffices  to  alter  materially  the  aspect  of 
many  formulae ;  and  to  those  who  still  adhere  to  the  old  notation, 
it  may  give  a  little  trouble  which  the  reporter  would  willingly  have 
spared  them.  For  this  reason,  indeed,  he  hesitated  a  good  deal 
before  deciding  to  employ  the  modified  notation.  To  this  decision, 
however,  he  was  ultimately  brought  by  the  reflection  that  the 
modified  notation  is  essentially  necessary  to  represent,  with  the 
requisite  clearness  and  precision,  the  vast  and  daily  multiplying 
class  of  substitution  changes,  and  that  on  this  ground  only,  if  on 
no  other,  the  double  equivalents  must  ere  long  come  into  universal 
use."  The  author  then  uses  the  terms  carbonate  of  sodium, 
sulphate  of  ammonium,  etc.  Dr.  Attfield  wishes  to  substitute  a 
similar  system  for  the  Pharmacopoeia,  such  a  system  that  whilst 
giving  due  prominence  to  all  the  most  firmly  established  theories  of 
modern  chemistry,  also  does  away  with  such  inconsistencies  as 
calling  one  salt  the  sulphate  of  the  oxide,  and  another  salt,  exactly 
framed  upon  the  same  type,  the  sulphate  of  the  metal.  It  enables 
us  to  view  all  these  salts  as  constructed  upon  one  given  frame- 
work. 

Outside  this  area  the  system  does  not  go ;  and  when  from  time  to 
time  extreme  terms  are  introduced  to  convey  special  or  extreme 
theories,  they  should  not  be  considered  in  any  system  intended  for 
general  instruction,  but  should  be  strictly  confined  to  the  writers  of 
original  research.  But  at  the  same  time,  the  fraction  of  any  science 
necessary  for  the  furtherance  of  any  other  art  must  harmonize  with 
knowledge  to  which  we  have  attained  ;  thus  far  must  we  go,  and  no 
farther.  It  is  for  this  reason  that  I  agree  so  thoroughly  with  what 
Dr.  Attfield  has  advocated.  I  might,  perhaps,  object  to  a  few  of 
the  individual  names  which  he  has  proposed ;  but  really  these  things 
are  so  much  a  matter  of  taste,  and  his  paper  has  been  so  well  and 
ably  discussed,  that  I  do  not  consider  this  the  time  or  place  to  enter 
into  such  small  matters. 

Dr.  Attfield  makes  use  of  a  paragraph  which  seems  to  lay  down  a 
principle,  which  priuciple  would,  however,  hardly  agree  with  the 
practice  of  his  own  paper.  Great  prominence  has  been  given  to  this 
supposed  principle  by  some  of  the  reviewers.  Thus,  an  excellently- 
conducted  one,  the  Ohevfiat  and  Zh-uggistf  says,  "Clearly  he  has 
proved  his  point,  and  shown  that  chemistry  and  pharmacy,  though 
branches  of  the  same  science,  have  distinctive  characters,  and  that 
it  will   be   for   the  mutual  advantage  of  both  to  adopt  a   nomen- 
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clature  of  their  own."  Now,  I  must  dissent  from  this  reviewer's 
method  of  putting  the  matter.  A  nomenclature  is  only  a  system 
for  the  conveyance  of  facts.  It  is  not  to  be  supposed  that  we 
could  have  two  nomenclatures  harmonizing  equally,  if  at  all,  with 
facts.  As  well  might  we  some  years  since,  when  the  avoirdupois 
ounce  was  substituted  for  the  troy  ounce,  have  said  that,  as  the 
division  of  the  pound  gave  437*5  grains  to  the  ounce  (which  was 
inconvenient),  pharmacy  should  have  an  arithmetic  of  its  own,  and 
that  1  and  1  in  mathematics  made  2,  but  in  pharmacy  they  should 
make  3.  No.  We  must  have  the  same  chemistry  for  the  philo- 
sopher, the  same  chemistry  for  the  pharmacist,  and  the  same 
chemistry  for  the  medical  man ;  in  other  words,  as  near  the  truth  as 
the  science  of  the  day  will  take  us,  and  nothing  but  the  truth.  It 
was  for  this  reason  that  I  saw  with  pleasure  that  Dr.  Attfield  hit 
hard  at  such  terms  as  acidum  arseniosum,  which,  from  a  chemical 
point  of  view,  are  radically  wrong.  We  are  informed  that  there  is 
not  likely  to  be  a  new  edition  of  the  Pharmacopoeia  for  some  time ; 
but  I  am  quite  convinced  that  when  it  does  come  we  shall  have  the 
new  atomic  weights,  and  a  binary  notation  and  nomenclature  in 
conformity  with  the  new  system  alone.  Thus  will  Dr.  Hofmann's 
prophecy  be  fulfilled  as  regards  another  important  branch  of 
practical  chemistry. 

One  of  the  proposed  changes  is,  that  the  names  should  convey 
more  accurately  the  actual  chemical  composition  as  found  by 
analyses.  Thus,  it  is  proposed  that  the  term  oxyacetate  of  copper 
should  be  used  for  verdigris.  The  few  cases  met  with  in  the  Pharma- 
copoeia similar  to  the  above  one  are,  I  think,  better  got  over  by 
using  trivial  names,  just  as  we  in  the  Pharmacopoeia  specify  a  certain 
well-known  quality  of  carbonate  of  calcium  as  chalk,  although  we 
have  at  the  same  time  the  pure  article  as  far  as  ordinary  chemical 
processes  will  give  it.  In  fact,  it  is  hard  to  say  how  the  excess  of 
oxide  of  copper  found  in  the  verdigris  can  be  considered  any  more 
or  less  of  an  impurity  than  the  silica  found  in  the  chalk.  I  am  of 
opinion  that  we  are  rather  too  much  inclined  to  view  chemical  de- 
compositions as  much  too  sharp  and  definite,  and  then  in  some  in- 
stances to  be  too  particular.  Because  we  see  a  voluminous  precipi- 
tate tumble  down  on  adding  hydrochloric  acid  to  nitrate  of  silver, 
we  are  naturally  predisposed  to  consider  it  as  a  perfect  precipitation 
of  all  trace  of  silver ;  but,  although  such  may  practically  be  the 
case  as  far  as  our  method  of  detection  goes,  it  is  really  a  rearrange- 
ment of  the  balance  of  forces  which  has  a  limit ;  and  it  is  most 
probable  that  even  with  this  the  most  definite  of  reactions,  the  pre- 
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cipitation  is  incomplete,  and  that,  if  we  liad  instruments  or  re- 
actions delicate  enough,  we  should  perceive  such  to  be  the  case. 
That  is  to  say,  in  nature  there  is  no  such  thing  as  very  sharp  and 
hard  lines.  Thus,  when  we  get  a  basic  carbonate  of  magnesium  on 
mixing  carbonate  of  sodium  and  sulphate  of  magnesium  in  equiva- 
lent proportions,  it  is  merely  that  some  of  the  carbonic  anhydride  is 
partitioned  off  by  the  new  arrangement  of  the  forces  ;  that  the  point 
where  this  partitioning  off  lies  depends  upon  many  circumstances, 
but  principally  that  of  temperature,  and  we  get  a  precipitate  of  car- 
bonate of  magnesium,  containing  variable  quantities  of  oxide  of 
magnesium  as  an  accidental  impurity.  Under  such  circumstances, 
should  we  not  be  nearer  the  truth  by  retaining  the  name  carbonate 
of  magnesium  in  this  and  similar  cases,  and  give  the  notation  as  a 
hydrated  carbonate  of  mngnesium,  and  merely  state  amongst  its 
characteristics  that  it  contains  generally  10  per  cent,  of  oxide  of 
magnesium  ? 

I  think  the  great  difficulty  in  the  perfect  acceptation  of  the  new 
nomenclature  and  notation  in  Pharmacy  is,  that  most  of  the  medical 
licensing  bodies  do  not  make  it  compulsory  that  the  candidates 
should  answer  in  the  new  notation.  As  long  as  it  is  optional  with 
the  medical  student,  it  will  never  be  perfectly  adopted,  for  Pharmacy 
must  sail  in  company  with  the  practice  of  medicine.  Now  we  find 
that  in  the  year  1870  there  were  in  this  kingdom  1160  medical 
students  registered,  being  much  in  excess  of  the  pharmacists.  With 
the  Pharmaceutical  student  the  acceptation  of  the  new  system  is 
easy;  chemistry  is  his  principal  and  most  difficult  study.  With 
botany  it  constitutes  all  his  science  ;  he  must  have  both  a  theoretical 
and  practical  knowledge  of  it,  or  he  is  no  pharmacist.  He  there- 
fore will  not  mind  a  little  more  trouble,  for  the  new  system  is  a 
degree  and  only  a  degree  more  difficult.  But  chemistry  hitherto 
has  formed  but  a  moiety  of  the  medical  student's  study,  and  the 
little  he  did  learn  he  looked  upon  as  a  matter  of  secondary  import- 
ance. In  such  a  case,  if  the  student  is  presented  with  two  roads,  he 
will  very  naturally  take  the  short  one. 

Before  concluding,  I  may  as  well  state,  that  I  consider  the  nomen- 
clature of  the  compound  preparations  of  the  PharmacopCDia  open  to 
a  little  revision ;  this  would,  however,  be  too  long  a  subject  to  go 
into  here.  Thus  I  take  it,  that  all  those  preparations  should  bo 
named  according  to  their  most  active  therapeutic  ingredient,  the 
substances  used  as  vehicles  being  ignored.  If  more  than  one  active 
ingredient  is  nsed^  itshonld  be  called  a  "compoand"  preporatioD. 
This  is  hardly  carried  out  by  the  name  "  tinctura  camphoriB  oom- 
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posita,"  a  preparation  where  there  are  40  grains  of  opium  to  30  of 
camphor;  by  the  omission  of  composita  from  tinctura  sennse,  or 
tinctura  rhei,  whilst  such  names  as  linimentum  potassii  iodidi  cum 
sapone  might  be  shortened  bj  leaving  out  the  latter  part.  I  hope, 
however,  we  shall  have  as  little  change  as  possible ;  but  when  we  do 
make  any,  let  it  be  to  keep  pace  with  the  progress  of  science.  There 
is  no  danger  of  Macaulay's  N^ew  Zealander  appearing  on  London 
Bridge  for  some  generations  to  come ;  therefore,  there  is  a  long 
period  before  it  for  Pharmacy  to  assert  itself  in  this  country.  It  is 
done  by  ever  bearing  in  view  "  that  banner  with  the  strange  device 
— '  Excelsior.' " 


CONCLUDING      BUSINESS. 

Thanks  to  Authors  of  Papers. 

Dr.  Proctor  said :  I  have  been  asked  to  propose  that  the  acknow- 
ledgments of  the  members  present  be  oflfered  to  the  authors  of 
papers  read  at  the  meetings.  It  would  be  difficult  to  overrate  the 
value  of  these  papers.  Many  of  them  have  included  great  scientific 
research,  and  many  of  them  have  been  of  eminent  practical  value. 
They  represent  an  immense  amount  of  time,  labour,  and  intellectual 
work.  There  is  another  reason  why  we  have  to  thank  the  authors, 
namely,  because  of  the  important  addition  the  papers  will  make  to 
the  Year-book  of  Pharmacy,  published  by  the  Conference.  I  pro- 
pose that  we  cordially  thank  the  gentlemen  who  have  so  kindly 
favoured  us  with  papers  at  these  meetings. 

Mr.  KiNNiNMONT  :  I  have  great  pleasure  in  seconding  the  motion. 
I  think  we  cannot  be  too  grateful  to  gentlemen  who  have  spent  so 
much  time  in  promoting  the  highest  pharmacy,  and  in  giving  us  the 
enjoyment  we  have  experienced  in  listening  to  an  account  of  their 
labours.  I  only  hope  we  shall  have  as  much  information  and  en- 
joyment next  year.  Perhaps  I  may  have  something  then  to  add 
respecting  the  Scotch  system  of  apprenticeship. 

The  Chairman  :  I  need  scarcely  say  that  I  am  sure  you  will  all 
unanimously  agree  in  thanking  the  authors  of  the  papers.  (Ap- 
plause.) 

Thanks  to  the  Local  Committee. 

Mr.  ScHACHT  :  We  have  now  arrived  at  a  part  of  the  proceedings 
of  the  Conference  which  becomes  so  systematic — but  on  this  occasion 
part  of  a  duty — as  somewhat  to  have  taken  the  position  and  attitude 
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of  a  form.  But  on  no  previons  occasion  lias  tlie  task  whicli  I  am 
now  attempting  to  fulfil  been  a  mere  matter  of  formalism  ;  for  it  has 
always  been  done  witb  tbe  utmost  cordiality.  We  have  been  for- 
tunate in  having  been  received  in  the  towns  we  have  visited  with  a 
large  amount  of  hospitality  and  the  utmost  enthusiasm  by  our 
fellow-members  ;  and  it  has  been  a  pleasant  duty  to  thank  those 
members  for  all  the  kindness  they  have  shown,  and  for  the  admirable 
arrangements  they  made.  But  on  no  previous  occasion  could  'we 
more  cordially  unite  in  thanking  the  gentlemen  who  have  been  so  very 
laborious  in  making  the  arrangements  for  the  comfort  of  the  members. 
(Applause.)  The  members  of  the  local  committee  have  exerted 
themselves  greatly;  and  no  one  who  was  present  at  last  night's 
entertainment,  with  the  splendid  liberality  which  we  experienced, 
could  fail  to  see  how  carefully  they  have  attended  to  our 
pleasure.  (Applause.)  The  grand  spectacle  (the  conversazione 
in  the  Museum  of  Science  and  Art),  which  was  offered  to 
us  was  such  as  we  could  have  only  expected  to  have  seen  in  the 
South  Kensington  Museum ;  in  short,  the  whole  reception  was  such 
as  to  reflect  the  highest  credit  on  the  pharmacists  of  the  town.  And 
other  hospitalities  I  hear  are  in  store  for  us.  I  have  much  pleasure 
in  moving  that  the  cordial  thanks  of  this  assembly  and  the  non- 
resident members  be  given  to  Mr.  Mackay,  Mr.  Baildon,  and  the 
other  members  of  the  local  committee,  for  their  successful  efforts  in 
organising  the  present  meeting,  and  for  the  kind  and  thoughtful 
manner  in  which  everything  has  been  arranged.    (Applause.) 

Mr.  Savage  :  I  have  much  pleasure  in  seconding  the  motion.  Not- 
withstanding the  cordiality  with  which  this  motion  evidently  will  be 
adopted,  I  feel  some  misgivings,  inasmuch  as  the  Pharmaceutical 
Conference  is  to  meet  in  Brighton  next  year,  and  I  am  afraid  that 
we  shall  not  be  able  to  equal,  much  less  excel  the  efforts  made  on 
the  present  occasion  by  Edinburgh. 

Mr.  Atkins  :  I  would  desire  to  support  the  motion  by  one  word. 
I  am  exceedingly  glad  to  hear  the  complimentary  and  graceful  re- 
marks of  Mr.  Schacht  in  proposing  the  resolution.  At  any  time  it 
is  a  most  agreeable  thing  to  experience  these  northern  hospitalities ; 
but  on  this  occasion  the  hospitality,  both  public  anc^  private,  of 
Mr.  Mackay,  Mr.  Baildon,  and  others,  has  been  very  great. 

Professor  Attfield  :  From  my  official  knowledge  as  secretary,  I 
know  something  of  the  efforts  that  have  been  made  by  the  gentle- 
men who  have  been  mentioned,  and  by  the  local  committee  generally ; 
and  I  cannot  but  support  most  heartily  and  most  strongly  the  re- 
solution which  is  before  the  meeting.     Whether  wo  remember  the 
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comfort  we  are  all  enjoying  in  this  room  as  a  meeting-room  in 
every  way  fitted  for  our  purpose,  or  the  convenience  and  pleasure 
which  members  have  experienced  in  the  quarters  that  have  been 
assigned  to  them  throughout  the  city,  the  splendid  character  of  the 
conversazione,  the  kindness  met  with  on  all  sides,  and  the  great  use- 
fulness of  the  4th  page  of  the  programme  of  proceedings — which  is 
a  complete  guide  to  all  places  of  interest  in  Edinburgh, — whether 
we  consider  public  or  private  matters,  it  will  be  seen  that  great  tact, 
power  of  organisation,  and  good-heartedness  has  been  manifested. 
I  cordially  support  the  resolution. 

The  motion  was  put  to  the  meeting  and  carried  enthusiastically. 

Mr.  Baildon  returned  thanks.  He  said :  From  the  accident  of 
my  being  chairman  of  the  Local  Committee,  I  acknowledge  the 
motion  thanking  us  for  our  humble  attempt  to  give  you  a  welcome. 
Anything  we  have  done  has  been  entirely  a  labour  of  love ;  and  we 
are  glad  to  find  that  our  labours  have  been  appreciated.  On  the 
part  of  the  committee,  I  beg  to  thank  you  for  the  kind  expression 
of  your  sentiments  towards  us. 


ELECTIOI^  OF  OFFICERS. 

The  Chairman  :  Before  the  office-bearers  for  the  next  year  are 
elected,  I  must  read  this  letter  which  I  have  received  from 
Mr.  Reynolds : — 

"  Leeds,  July  2dth,  1871. 

"  My  dear  Mr.  President, — The  effects  of  my  late  accident  in- 
capacitate me  from  joining  in  the  various  gatherings,  whether 
for  business  or  social  objects,  which  happily  blend  at  our  Annual 
Conferences. 

"  This  deprivation  causes  me  regrets,  but  they  are  greatly  tempered 
by  a  consideration  of  the  perfect  success  of  our  Association,  and  the 
belief  that  in  the  '  Year-Book  of  Pharmacy  '  the  Conference  has 
found  a  talisman  which  will  secure  the  lasting  adhesion  of  its  large 
and  rapidly-increasing  roll  of  members. 

"  I  have  also  to  ask  that  I  may  not  again  be  nominated  as  one 
of  the  General  Secretaries. 

"  My  fellow- members  have  a  right  to  the  statement  respecting 
the  past  management  of  the  Conference"  which  I  now  desire  to 
make.  The  general  direction  of  its  affairs  has  been  in  the  hands  of 
my  brother   secretary.    Professor   Attfield,    and   month  by  month 


BEITISH   PHARMACEUTICAL   CONFERENCE.  623 

and  year  by  year  lie  has  devoted  his  valuable  time  to  its  general 
guidance,  and  not  less  to  the  performance  of  the  minute  duties 
of  routine,  with  a  constancy,  forethought,  and  method  that  has 
been  simply  perfect. 

"  Of  the  success  of  the  present  meeting,  and  its  many  pleasant 
circumstances,  no  one  can  feel  a  doubt  who  knows  anything  of 
the  attractions  of  'modern  Athens,'  and  of  the  earnestness  and 
executive  abilities  of  our  brethren  who  have  offered  us  a  welcome  to 
the  Conference. 

"With   grateful   thanks   to   those   colleagues   and  other  fellow- 
members,  to  whom  I  am  indebted  for  so  many  evidences  of  kindly 
feeling  during  an  intercourse  of  eight  years, 
"  I  am,  my  dear  Sir, 

"  Very  faithfully  yours, 

"  RiCHD.  Reynolds." 

The  Chairman  then  went  on  to  say:  The  Committee  last  night 
met,  and  thought  over  a  great  number  of  names,  and  they  have 
made  up  a  list  of  officers  for  your  acceptan6e,  which  I  now  submit  to 
you.  With  respect  to  the  resignation  of  Mr.  Reynolds,  I  need  scarcely 
say  how  much  we  regret  his  inability  to  continue  in  his  office, 
and  how  much  we  appreciate  what  he  has  done  for  us. 

Professor  Attfield  :  I  feel  it  to  be  exceedingly  awkward  for  one 
Secretary  to  praise  another:  it  looks  so  very  much  like  fishing 
for  compliments ;  but  I  cannot  let  this  letter  pass  without  drawing 
the  attention  of  the  meeting  to  what  sort  of  man  we  are  losing. 
Mr.  Reynolds  was  one  of  the  three  gentlemen  who  issued 
the  original  circular  proposing  the  formation  of  the  Conference; 
Mr.  Brady,  until  a  short  time  ago  our  Treasurer,  was  another; 
and  it  would  bo  wrong  in  us  to  let  these  two  men,  who  have 
done  years  of  work,  to  drop  quietly  out  of  the  way  without  re- 
cognising their  great  and  self-sacrificing  labours  in  connection  with 
the  Conference.  This  is  the  first  year  that  Mr.  Reynolds  has 
not  been  at  the  left  hand  of  the  President.  Ho  was  very  anxious  to 
be  here,  but,  as  no  doubt  you  are  aware,  ho  met  with  an  accident 
which  has  quite  prevented  him.  To  him  you  are  indebted  for 
those  admirable  rSsumSs  of  the  proceedings  at  every  meeting  up 
to  the  present  one.  He  has  quietly  sat  at  the  table  taking  short 
notes  of  the  discussions  that  have  occurred,  and  then  with  his 
admirable  memory  and  racy  writing  furnished  the  "  Transactions  " 
with  -a  complete  report  of  the  whole  meeting.  There  was  an 
immense  amount  of  labour  in  that,  and  I  think  it  is  right  that 
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you  should  know  that  he  did  it,  and  recognise  his  services.  The 
production  of  the  Tear-Book  at  so  early  a  period  in  the  life  of 
the  Conference  was  chiefly  due  to  his  influence.  I  rather  think 
that  the  notion  of  the  Conference  issuing  such  a  work  was  men- 
tioned in  the  very  first  speech  by  Mr.  Deane,  the  father  of  the 
Conference,  and  the  importance  of  such  a  volume  was  freely  men- 
tioned even  before  then.  But  it  would  not  have  been  produced 
last  year — you  would  have  had  to  wait  two  or  three  years  longer — 
but  for  Mr.  Reynolds.  I  used  to  say  to  him — "  We  have  not 
enough  money;"  but  he  would  say — "  Grive  the  Year-Book,  and 
you  will  get  the  money."  I  could  not  let  this  letter  pass  without 
alluding  to  the  work  and  worth  of  a  colleague  with  whom  I  worked 
from  the  first  with  a  feeling  of  friendship  which  soon  developed 
into  respect  and  afiection.  I  am  glad  to  be  able  to  say  that  Mr. 
Reynolds  is  still  anxious  to  be  on  our  roll  of  workers,  and  that 
he  consents  to  be  nominated  as  a  Vice-President. 

The  President  :  From  the  way  in  which  you  have  received 
these  allusions  to  the  labours  of  Mr.  Reynolds,  it  would  be  a  mere 
piece  of  formalism  to  pass  a  vote  of  thanks  to  that  gentleman 
for  his  services  to  the  Conference.  We  will  simply  ask  Professor 
Attfield  to  convey  to  Mr.  Reynolds  a  letter  embodying  the  views 
that  have  been  expressed,  and  stating  that  this  meeting  has  recorded 
its  sense  of  his  worth  in  a  tumult  of  applause  more  eloquent  than 
the  words  of  any  resolution. 

Professor  Attfield  :  I  will  now  read  the  list  of  office-bearers 
proposed  for  the  year.  The  names  have  been  adopted  by  the 
Committee  after  a  great  deal  of  deliberation.  Still  it  is  a  list 
open  to  improvement,  and  I  am  empowered  to  say  that  the  Executive 
will  gladly  receive  any  further  suggestions  or  propositions. 

The  following  office-bearers  were  then  unanimously  elected : — 

President. 
H.  B.  Brady,  F.L.S.,  F.C.S.,  Newcastle-on-Tyne. 

Vice-Presidents  who  have  filled  the  office  of  President. 

H.  Deane,  F.L.S.,  Clapham  Common,  S.W. 

Professor  Bentlet,  F.L.S.,  M.R.C.S.,  17,  Bloomsbury  Square,  W.C. 

D.  Hanburt,  F.R.S.,  F.L.S.,  Clapham  Common,  S.W 

W.  W.  Stoddart,  F.C.S.,  F.G.S.,  Bristol. 

Vice-Presidents. 


J.  Tnce,  F.L.S.,  F.C.S.,  London. 
J.  Williams,  F.C.S.,  London. 


R.  Reynolds,  F.C.S,,  Leeds. 
W.  D.  Savage,  Brighton. 
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Treasurer. 
G.  F.  ScHACHT,  Clifton,  Bristol. 

General  Secretaries. 

Professor  Attfield,  Ph.D.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 
F.  B.  Benger,  1,  Market  Place,  Manchester. 

Local  Secretanj. 
T.  Glaistee,  11,  North  Street,  Brighton. 

Other  Members  of  the  Executive  Committee,  1871-72. 

M.  Caeteighe,  F.C.S.,  London. 
T.  B.  Groves,  F.C.S.,  Weymouth. 

F.  Sutton,  F.C.S.,  Norwich. 
C.  Ekin,  F.C.S.,  Bath. 

J.  Mackay,  F.C.S.,  Edinburgh. 
T.  Greenish,  F.C.S.,  London. 

G.  Umney,  F.C.S.,  London. 
F.  C.  Clayton,  Birmingham. 
W.  Smith,  Brighton. 

Auditors. 

H.  C.  Baildon,  Edinburgh. 
J.  Schweitzer,  Brighton. 

A  cordial  vote  of  thanks  was  then  awarded  to  the  Chairman,  and 
the  proceedings  of  the  Conference  were  brought  to  a  close. 


CONVERSAZIONE. 

A  conversazione  in  connection  with  the  Conference  was  held 
in  the  evening  in  the  Museum  of  Science  and  Art,  at  wliich  about 
1400  ladies  and  gentlemen  were  present.  The  proceedings  com- 
menced at  eight  o'clock.  As  each  party  arrived,  they  were  received 
by  the  Local  Committee,  the  following  members  of  which  were 
present: — H.  C.  Baildon,  Chairman;  G.  Blanshard,  Vice-Chairman ; 
W.  AinsHe  and  J.  11.  Young,  Treasurers ;  J.  Mackay,  F.C.S., 
Secretary ;  W.  Aitkcn,  T.  Fairgrieve,  D.  Kemp,  J.  Mackenzie, 
S.  Macadam,  Ph.D.,  F.R.S.B.,  A.  Napier,  W.  Tait. 

The    following    office-bearers   were   also   present: — President — 

2  s 
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W.  W.  Stoddart,  F.C.S.,  F.G.S.,  Bristol ;  Vice-Presidents— H.  Deane, 
F.L.S.,  Clapham,  London,  S.W.;  D.  Hanbury,  F.R.S.,  F.L.S., 
Clapham  London,  S.W. ;  J.  Ince,  F.L.S.,  F.C.S.,  London;  J. 
Williams,  F.C.S.,  London;  Treasurer — George  F.  Sdiacht,  Clifton, 
Bristol;  General  Secretary— Prof.  Attfield,  Ph.D.,  F.C.S.,  17, 
Bloomsbury  Square,  W.C. ;  Assistant  Secretary — James  Collins, 
F.B.S.E.;  Local  Secretary— John  Mackay,  F.C.S. ;  Editor  of  the 
Tear-Book — C.  H.  Wood,  F.C.S.;  other  members  of  the  Executive 
Committee — F.  B.  Benger,  Manchester;  H.  B.  Brady,  F.L.S.,  New- 
castle-on-Tyne ;  M.  Carteighe,  F.C.S.,  London ;  H.  Matthews,  F.C.S., 
London. 

Amongst  those  present,  in  addition  to  the  above,  were: — His 
Imperial  Majesty  the  Emperor  of  Brazil,  Sir  George  Gibb,  Bart., 
and  lady.  General  Macdonald  and  lady.  Lieutenant- Colonel  Forbes 
Leslie  and  lady,  Major  Kirk  and  lady.  Captain  Brurer  and  lady, 
Lieut.  Stewart  and  lady,  Lieut.  P.  D.  Trotter  and  lady,  Assistant- 
Commissary  Chambers  and  lady.  Prof.  Crawford  and  lady.  Prof. 
Macgregor  and  lady.  Prof.  Thorpe  and  lady,  Prof.  Swan  and  lady ; 
Prof.  Archer  and  lady.  Prof.  Attfield,  Mrs.  Baildon  and  the 
.Misses  Baildon,  Prof.  Duns  and  lady.  Prof  Davidson  and  lady, 
Dr.  Donaldson  and  lady,  Bev.  Dr.  Mackay  and  lady,  Rev.  Dr. 
Gordon  and  lady,  Bev.  Dr.  Johnstone  and  lady,  Rev.  Mr.  Morton 
and  lady,  Rev.  Mr.  Paton  and  lady.  Rev.  J.  L.  Gardiner  and  lady. 
Rev.  Mr.  Graham  and  lady.  Rev.  Mr.  Millar  and  lady.  Rev.  J.  W. 
Cooms  and  lady.  Rev.  W.  C.  Kenith  and  lady,  Rev.  Mr.  Thomson 
and  lady.  Rev.  A.  O.  Brown  and  lady.  Rev.  Mr.  Smith  and  lady, 
Rev.  Mr.  Fraser  and  lady.  Rev.  Mr.  Armatage  and  lady.  Rev. 
D.  F.  Ferguson,  Rev.  Walter  Scott  and  lady.  Rev.  J.  B.  Ritchie 
and  lady,  Dr.  Leadman,  St.  Ives,  Headingley,  Leeds,  and  lady ; 
Dr.  Lauder  Lindsay,  Perth,  and  lady  ;  Dr.  Andrew  Wood  and  lady. 
Dr.  Stevenson  Macadam  and  lady,  Dr.  Ritchie  and  lady.  Dr.  Inglis 
and  lady.  Dr.  N^achlot  and  lady.  Dr.  Carruthers  and  lady.  Dr. 
Macleod  and  lady,  Dr.  Lillies  and  lady,  Dr.  Belloch  and  lady. 
Dr.  Balfour  and  lady,  Dr.  Milne  and  ladies  (2),  Dr.  Young  and 
lady.  Dr.  Alexander  Wood  and  lady.  Dr.  Dickson  and  Mrs.  Crease, 
Dr.  Proctor,  Dr.  Linton  and  lady,  Dr.  Angus  Macdonald  and  lady. 
Dr.  Maxton  and  lady.  Dr.  Combe  and  lady,  Dr.  Colquhoun  and  lady. 
Dr.  Charles  Bell  and  lady.  Dr.  Wilson  and  lady.  Dr.  Niven  and 
lady.  Dr.  Keiller  and  lady.  Dr.  Douglas  and  lady,  Dr.  Grierson 
and  lady.  Dr.  Burns,  Dr.  Thomson  and  lady.  Dr.  Charles  Groves 
and  lady.  Dr.  M'Gee  and  lady,  Dr.  Milburn  and  lady.  Dr.  Burt 
and  lady,  Dr.  Dunlop  and  lady, 'Dr.  C.  R.  A.  Wright  and  lady.  Dr. 
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Mackintosli  and  lady,  Dr.  Imlacli  and  lady,  Dr.  Sinclair  and  lady, 
Dr.  Macaulay  and  lady,  Dr.  Bremner  and  lady,  Dr.  Macbain  and 
lady,  Df.  James  C.  Fraser,  Dr.  Thatcher  and  lady,  Dr.  H.  Savage, 
Ph.D.,  and  lady;  Dr.  Forbes  and  lady.  Dr.  Maclaren  and  lady, 
Dr.  Murray  and  lady,  Dr.  Roberts  and  lady.  Dr.  J.  Knowsley 
Thornton  and  lady,  Mr.  James  Young  and  Dr.  William  Craig 
and  lady.  Dr.  Dancanson  and  lady.  Dr.  Carmichael  and  lady, 
Dr.  Hogue  and  lady,  Dr.  Pridie  and  lady.  Bailie  Cousin  and  lady, 
Councillor  Mitchell  and  Miss  Mitchell,  Mr.  Russell,  Dean  of  Gruild, 
and  lady;  Mr.  Marwick  and  lady,  Mr.  Robert  Morham  and  lady, 
Mr.  Hall,  Moderator  High  Constable;  Mr.  Jas.  J.  Jamieson,  S.S.C. ; 
Hugh  Watt,  S.S.C;  Mr.  Geo.  C.  Banks,  S.S.C;  Mr.  J.  M.  Anderson, 
S.S.C;  Mr.  Wemyss  Kennedy  and  lady,  Mr.  James  Russell,  Dundee; 
Mr.  d'Oyly  Grange  and  lady,  Mr.  Burnet  Brown  and  lady,  G.  Blan- 
shard  and  ladies,  Mr.  C  Bayne  and  lady,  Mr.  D.  and  Mr.  H.  Kirk 
and  lady,  Mr.  Alfred  H.  Mason,  F.C.S.,  and  lady,  Liverpool;  Edward 
C  C  Stanford  and  lady,  Mr.  W.  Ovison  Macadam  and  lady,  Mr.  A. 
Forbes  Irvine  of  Drum  and  lady,  Mr.  Robinson  and  lady,  Mr.  J. 
Schweitzer  and  lady,  Mons.  P.  Sainton  and  lady,  Mr.  Munro,  Clare 
Hall,  and  lady  ;  Mr.  Geikie  and  lady. 

The  halls  of  the  Museum  presented  a  very  gay  appearance  from 
eight  till  eleven  o'clock.  In  addition  to  the  ordinary  attractions 
to  visitors  to  the  Museum,  the  band  of  the  93rd  Sutherland  High- 
landers was  present,  and  performed  selections  of  band  and  pipe 
music;  and  photographic  exhibitions  of  Scottish  scenery  and 
buildings,  by  the  aid  of  the  oxy-hydrogen  light,  were  given  in 
the  Lecture  Hall,  under  the  direction  of  Messrs.  Nichol  and  Davies. 
Light  refreshments  were  provided  during  the  latter  half  of  the 
evening.  A  feature  of  this  department  was  the  presence  of  an 
American  summer  beverage-making  machine,  which  was  surrounded 
by  a  thirsty  group  as  long  as  it  was  able  to  produce  a  drop  of  the 
delectable  liquids  it  is  famed  for.  The  assemblage  began  to  dismiss 
at  eleven  o'clock,  and  by  half-past  eleven  nearly  all  had  loft  the 
Mnseum. 


BRITISH  PHAEMAOEUTICAL  CONFERENCE. 
Dinner. 

The  members  of  the  British  Pharmacentical  Conference  and  their 
friends  dined  together  in  Macgregor's  Royal  Hotel,  Edinburgh,  on 
the  evening  of  Thursday,  August  3rd.     Tho  Executive  Committee 
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of  the  Conference  were  entertained  by  the  Local  Committee.  There 
was  a  large  attendance.  Mr.  Henry  C.  Baildon  occupied  the  chair, 
and  Mr.  George  Blanshard  was  croupier.  On  the  right  of  the  chair- 
man were  : — Mr.  Stoddart,  Bristol ;  Professor  Archer,  Edinburgh  ; 
Mr.  Deane,  Clapham ;  Mr.  Schacht,  Clifton ;  Mr.  Hanbury,  London ; 
Mr.  Williams,  Dr.  Paul,  Mr.  Matthews,  Mr.  Collins,  and  others. 
On  the  left  were — Professor  Attfield ;  Dr.  Alexander  Wood,  Edin- 
burgh ;  Mr.  Hills,  London ;  Professor  Edwards,  Montreal ;  Mr.  John 
Mackay,  Edinburgh ;  Mr.  Flux,  London ;  Dr.  Stevenson  Macadam, 
Edinburgh;  Mr.  Carteighe,  Mr.  Flux,  Mr.  Benger,  Mr.  Wootton, 
Mr.  Smith  of  St.  Andrews,  Mr.  Shaw,  Mr.  Eraser,  Glasgow,  and 
others.     A  number  of  ladies  were  present. 

After  dinner,  Mr.  John  Mackay,  Edinburgh,  said, — "  Mr.  Chair- 
man, there  are  one  or  two  letters  of  apology  which  I  have  to  bring 
under  your  notice.  One  is  from  Dr.  Christison,  who  regi'ets  very 
much  that  he  will  be  so  much  occupied  during  the  British  Associa- 
tion week  as  to  be  obhged  very  reluctantly  to  decline  the  invitation 
to  dine  with  us.  I  have  also  a  note  from  Professor  Bentley.  He 
says  that  in  consequence  of  the  severe  accident  which  he  sustained, 
he  will  not  be  able  to  be  present.  Dr.  M'Lagan  regrets  that  he 
will  not  be  able  to  be  present.  Then  follow  several  which  I  will 
not  read  :  from  the  president  of  the  Society  ;  the  ex-president,  Mr. 
Sandford ;  Mr.  Reynolds,  Leeds ;  Mr.  Brady,  who  is  going  to 
America ;  Mr.  Sutton,  Norwich ;  Mr.  Groves,  Weymouth ;  Mr. 
Martindale,  of  University  College ;  Mr,  Evans,  Liverpool ;  Mr.  Ath- 
erton,  of  N^ottingham,  and  others. 

After  the  usual  loyal  and  patriotic  toasts  had  been  proposed,  Mr. 
Blanshard  responding  for  "  The  Army,  N'avy,  and  Volunteers,"  the 
Chairman  said :  Gentlemen, — I  request  every  one  to  fill  a  bumper 
to  the  toast  of  the  evening, — "  Success  to  the  British  Pharmaceutical 
Conference."  When  we  look  back  to  the  year  1863,  when  some 
dozen  or  fourteen  gentlemen  met  in  iN'ewcastle,  I  do  not  think  that 
any  one  of  us,  not  even  the  patriarch  of  this  Conference,  who  is  on 
my  right  (Mr.  Deane),  was  sanguine  enough  to  believe  that  in  1871 
we  should  have  had  anywhere  such  an  assembly  of  members  of  the 
Conference  as  we  have  just  had  in  the  capital  of  Scotland.  How- 
ever, from  such  small  beginnings  the  Conference  has.  reached  a 
membership  roll  of  nearly  2000.  And  it  has  initiated  a  very  im- 
portant movement.  Last  year,  the  Conference  issued  "  The  Tear- 
Book  of  Pharmacy."  (Cheers.)  The  Chemical  Society  has  already 
copied  our  example ;  and  those  who  were  present  at  the  inaugural 
address  of  Sir  William  Thomson  last  night  are  aware  that  a  similar 
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undertaking  is  proposed  to  be  carried  out  by  the  British  Associa- 
tion. A  copy  of  our  Year-Book  is  given  to  every  one  of  our  mem- 
bers ;  and  there  can  be  no  doubt  it  will  assist  considerably  in 
carrying  forward  the  objects  of  the  Conference.  Let  us  drink  a 
bumper  to  the  continued  prosperity  of  the  British  Pharmaceutical 
Conference. 

Mr.  Stoddart,  in  reply,  said:  I  thank  you  for  the  honour  you 
have  conferred  on  me  in  associating  my  name  with  this  toast.  I 
ceased  to  be  President  yesterday  afternoon;  but  during  my  two 
years  of  office  I  did  not,  for  I  could  not,  work  harder  or  more  cheer- 
fully for  the  Conference  than  I  still  intend  to  do.  ^o  doubt  great 
success  has  already  been  achieved  by  the  Conference ;  but  when  I 
glance  at  men  around  me,  I  suspect  that  eventually  we  shall  become 
far  more  successful  even  than  we  are  now.  I  have  recently  been 
told,  by  men  older  than  myself,  that  one  way  or  other,  by  these 
Conferences,  scientific  meetings,  examinations,  and  so  on,  we  are 
over-educating  the  pharmacist.  This  I  totally  deny.  I  say  that  if 
we  can  increase  the  general  scientific  knowledge,  as  well  as  the 
pharmaceutical  knowledge  of  ourselves,  our  assistants,  and  the 
youths  intrusted  to  our  care,  we  are  benefiting,  the  public  at  large, 
as  well  as  improving  pharmacy.  I  believe  that  educated  pharmacists, 
with  the  exception  of  medical  men,  have  greater  opportunities  of 
making  themselves  useful  to  their  fellow  countrymen  than  any  other 
class  in  the  kingdom.  We  are  warned  by  Dr.  Farr  that  a  most  insi- 
dious enemy  is  approaching  our  shores  at  this  moment ;  and  it  is  the 
duty,  as  it  is  in  the  power,  of  every  pharmacist  to  warn  his  fellow- 
citizens  in  this  matter,  and  to  recommend  means  whereby  the  enemy 
may  be  kept  from  English  homes ;  for  if  science  be  science,  we  have 
simple  and  certain  remedies  for  preventing  this  approach  in  the 
majority  of  cases.  Duriug  the  rage  of  epidemics,  and  in  times  of 
liability  of  infection,  a  man  may  be  a  most  dangerous  neighbour 
when  he  least  suspects  it.  Then  it  is  that  the  educated  pharmacist 
tells  the  best  way  of  preventing  the  diffusion  of  sickness ;  and  in 
such  and  a  hundred  other  ways  does  great  good  to  his  fellow-men. 
When  you  consider  that  most  of  the  operations  of  daily  life  are 
chemical,  a  man  cannot  know  too  much  of  chemistry.  Sound  educa- 
tion prevents  a  man  cramming  himself  with  trashy  information,  and 
weakening  his  brain  with  trashy  literature.  At  the  present  day,  you 
cannot  stop  at  a  railway  station  without  a  boy  asking  if  you  will 
not  purchase  something  or  other  in  the  way  of  a  book ;  but  how 
seldom  is  it  that  you  meet  with  any  tiling  good  !  I  would  as  soon 
give  a  youth  a  wrong  doso  of  medicine,  or  something  that  would  do 
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him  harm,  as  put  into  his  hands  a  second-rate,  to  say  nothing  of  a 
tenth- rate,  novel.  I  would  warn  all  young  pharmacists  against 
such  literature ;  and  I  think  it  my  duty  to  do  so  from  the  experience 
I  have  had  myself.  When  young,  I  subscribed  to  a  library  ;  and  I 
believe  that  every  four-and-twenty  hours  I  "skimmed"  over  a  three- 
volume  novel.  I  can  assure  you  that  it  has  done  me  more  injury 
than  anything  else,  because  I  afterwards  found  immense  difficulty  in 
reading  really  good  books,  so  greatly  had  my  capability  and  capacity 
been  damaged.  I  again  repeat  that  we  should  extend  our  know- 
ledge as  far  as  practicable ;  it  will  make  us  better  tradesmen,  better 
neighbours,  and  better  men  ourselves.  There  is  not  a  pharmacist 
who  has  not  been  benefited  by  the  Pharmaceutical  Society  of  Great 
Britain  and  the  British  Pharmaceutical  Conference  ;  let  us  each  and 
all  endeavour  to  repay  the  benefits,  with  interest,  and  the  success  of 
our  Associations  will  be  endless. 

Mr.  Blanshard  (Croupier)  :  Ladies  and  gentlemen,  in  bringing 
the  toast  under  your  notice,  "  The  Colleges  of  Physicians  and 
Surgeons  of  this  city,"  I  venture  to  state  that  these  two  institutions 
are  second  to  none  in  Europe.  I  need  not  here  dilate  on  the  good 
that  has  been  effected  by  them,  or  descant  on  their  merits,  for  they 
are  well  known  throughout  the  country,  and  highly  appreciated  by 
us  all.  We  have  with  us  one  of  the  "lions,"  I  may  call  him,  of 
one  of  these  colleges.  With  the  toast,  therefore,  I  will  couple  his 
name.  I  propose  "  The  Colleges  of  Physicians  and  Surgeons  of 
Edinburgh,  coupled  with  the  name  of  Dr.  Alexander  Wood." 

Dr.  Alexander  Wood  :  Mr.  Croupier,  ladies  and  gentlemen, — I  felt 
it  a  very  high  honour  indeed,  when  I  was  invited  to  be  present  at 
this  great  gathering  of  a  body  so  important,  so  interesting,  and  so 
successful  as  that  which  now  dines  together.  My  esteemed  friend, 
Mr.  Baildon,  the  chairman,  has  modestly  told  us  that  the  British 
Association  and  the  Chemical  Society  were  copying  from  the  Phar- 
macists, in  the  matter  of  a  Tear-Book.  Why,  I  tell  your  chairman, 
and  I  tell  you,  that  there  is  not  an  educating  body  in  this  country 
which  might  not  be  proud  to  copy  your  example.  I  have  watched 
the  progress  of  the  Pharmaceutical  Society  for  many  years.  I 
watched  its  progress  at  an  early  stage  of  its  advancement ;  and  I  am 
not  ashamed  to  say  that  I  was  then  in  an  antagonistic  position.  But 
I  have  learned  to  see  that  you  pharmacists  have  great  ends  to  serve, 
and  that  you  are  serving  them  in  an  honourable  manner.  I  speak 
especially  of  the  education  of  those  who  are  designed  to  be  the 
pharmacists  of  the  next  generation;  and  I  congratulate  you  on 
the  manner  in  which   you  are  seeking  to  perfect  their  education. 
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When  T  look  at  tlie  rules  and  regulations,  I  see  that  you  do  not  put 
your  seed  into  unprepared  soil ;  but  you  make  it  ready  to  receive  the 
seed  of  professional  knowledge.  In  this  you  have  set  us  medical 
men  a  great  example.  You  have  no  old  riveted  prejudices  to  con- 
tend with  ;  but  you  have  placed  before  you  a  tabula  rasa  on  which  to 
put  your  ideas,  and  well  and  nobly  you  have  put  them.  Speaking 
now  not  so  much  on  behalf  of  the  College  of  Physicians  and  the 
College  of  Surgeons,  as  on  behalf  of  the  Medical  Council,  I  feel  that 
having  fought  there  for  the  preliminary  education  of  the  medical 
student,  my  hands  are  strengthened  by  what  you  pharmacists  have 
done.  I  feel  it  will  be  impossible  for  a  medical  man  to  hold  his  own 
with  the  small  modicum  of  training  which  he  generally  has.  I  must 
sincerely  congratulate  you  on  the  movement  which  inaugurated  this 
Conference.  I  congratulate  you  on  the  meetings  you  have  just  held, 
the  proceedings  of  which  I  have  read  with  the  greatest  pleasure.  I 
never  saw  such  steady  devotion  to  work  as  you  have  exhibited  in 
your  Conference.  You  began  early  and  finished  late.  I  looked  over 
the  papers,' and  I  saw  none  but  what  excited  interest.  The  subjects 
were  admirable.  I  see  you  have  taken  up  one  of  the  greatest  diffi- 
culties which  we  and  you  are  bound  to  contend  with.  I  mean  the 
apprentice  system.  You  have  not  solved  that,  but  you  have  laid 
down  the  elements  which  will  eventually  prove  the  solution  of  it.  I 
feel  that  in  all  our  efforts  at  education  now-a-days,  an  error  which 
you  have  perceived  and  fought  against  is,  that  it  is  imagined  that 
everything  is  to  be  taught  by  lecturing.  The  human  mind  is  looked 
upon  as  a  tin  pitcher,  into  which  every  kind  of  food  is  to  be  poured, 
and  that  it  must  contain  them  all.  My  idea  is,  that  God  has  con- 
structed our  minds  not  to  be  mere  receptacles  for  knowledge,  but  to 
grasp  at  knowledge ;  and  that  by  accepting  this  position,  wo  will  be 
the  best  educators,  and  be  able  to  teach  a  man  to  put  his  hands  to 
seize  at  knowledge,  and  to  appropriate  it  for  himself.  I  think  that 
you  have  shown  an  example  io  much  more  pretentious  bodies.  I  do 
most  sincerely  thank  you  for  the  honour  done  to  the  colleges  by  this 
toast,  and  for  the  honour  done  to  myself  in  being  at  this  board ;  and 
I  really  assure  you  I  reciprocate  the  sentiments  of  every  surgeon  in 
Edinburgh  when  I  bid  this  Pharmaceutical  Conference  and  the 
Pharmaceutical  Society  of  Great  Britain  God  speed  from  the 
bottom  of  my  heart. 

The  Chaibman  :  I  have  much  pleasure  in  expressing  our  sincere 
thanks  to  Dr.  Alexander  Wood  for  the  very  able  and  kind  way  in 
which  he  has  recognised  the  Conference,  and  the  labours  of  phar- 
macists in   promoting  the   cause  of  sound  education.     That  such 
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sentiments  should  have  come  from  a  gentleman  not  connected  with 
us  renders  them  doubly  gratifying. 

Mr.  Flux,  London,  said — I  beg  to  propose  the  "  Health  of  the 
Officers  of  the  British  Pharmaceutical  Conference."  I  feel  that  it  is 
impossible  for  me  to  do  justice  to  the  toast.  This  is  the  first  occa- 
sion on  which  I  have  been  privileged  to  be  present  at  the  meetings 
of  this  association  ;  and  I  must  say  that  it  has  been  a  real  pleasure  to 
me  to  see  how  the  work  of  the  Society  has  been  done.  I  cannot  but 
feel  that  the  Conference  is  doing  for  the  British  public  in  general 
good  service.  It  is  doing  at  the  same  time  great  service  to  those 
who  are  at  present  pharmacists,  and  those  who  will  afterwards 
become  so.  Now,  the  efficiency  of  such  a  society  must  depend 
greatly  on  its  officers ;  and  I  think  it  is  fortunate  in  having  such 
good  men  to  serve  it.  I  could  refer  to  those  who  have  served  it  as 
presidents ;  but  they  will  be  brought  under  your  notice  afterwards. 
He  who  is  just  elected  president,  is  not  with  us ;  he  is  about  to  go 
to  America ;  and  he  has  our  best  wishes  that  his  journey  may  result 
in  improved  health  to  himself,  and  the  advancement  X)f  •  pharmacy. 
I  siucerely  trust  also  that  the  health  of  our  new  Vice-president,  Mr. 
Reynolds,  will  soon  be  restored.  Of  the  Local  Secretary,  Mr. 
Mackay,  too  much  cannot  be  said.  A  better  organizer  of  the 
Edinburgh  meeting  could  not  have  been  found,  and  a  more  genial 
host  cannot  possibly  exist.  Then  we  could  not  get  on  so  well  without 
a  treasurer.  The  receipt  of  moneys  may  be  easy,  but  their  proper 
expenditure  must  be  a  matter  of  difficulty.  That  they  are  expended 
most  efficiently,  we  all  know;  and  that  Mr.  Schacht  contributes 
great  strength  to  the  Executive  Committee,  is  well  known.  As  to 
Dr.  Attfield,  you  have  endless  opportunities  of  seeing  the  admirable 
way  in  which  he  performs  his  many  duties.  Altogether,  nothing 
could  be  more  efficient  than  the  way  in  which  the  work  of  this. 
Conference  is  done  by  its  officers ;  and  I  hope  they  will  have  con- 
tinued success  in  their  endeavours.  I  beg  to  propose  "  The  Officers 
of  the  British  Pharmaceutical  Conference,"  coupled  with  the  health 
of  Mr.  Schacht  and  Dr.  Attfield. 

Mr.  Schacht  :  Ladies  and  gentlemen,  it  is  not  the  first  time  I 
have  had  such  an  honour  as  this  put  upon  me  ;  and  the  result  has 
always  been  with  a  considerable  mixture  of  feeling  on  my  part.  I 
have  felt  and  now  feel  greatly  pleased  at  any  compliment  paid  to  my 
fellow-workers  ;  but  I  fear  that  the  honour  is  much  greater  than 
anything  we  have  been  able  to  achieve  for  the  Society.  Inasmuch, 
as  I  have  held  the  nominal  office  of  treasurer  this  year,  I  have  come 
in  for  a  part  of  the  compliments ;  but  I  have  done  little  or  nothing. 
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I  am  associated  with  Professor  Attfield,  on  whom  has  fallen  the  sole 
labour  of  this  part  of  the  work  of  the  Association.  He  has  fulfilled 
most  splendidly  the  duties  of  honorary  secretary ;  but  he  has  also 
taken  upon  himself  that  very  large  mass  of  duties  which,  until  they 
were  transferred  to  him,  were  so  admirably  performed  by  our  presi- 
dent, Mr.  Brady.  When  the  number  of  members  was  small,  the 
work  was  done  con  amore  by  Henry  Brady ;  but  when  the  Society 
reorganized  itself  by  the  institution  of  the  "  Year-Book,"  and  the 
members  began  largely  to  increase,  those  two  circumstances  rendered 
it  necessary  that  there  should  be  centrahsed  action — that  the  manage- 
ment of  the  Society  should  be  in  one  centre.  The  way  that  the  work 
has  been  performed  at  that  centre,  and  at  the  meetings,  you  scarcely 
need  to  be  reminded  of;  but  as  for  myself,  I  have  only  had  a  small 
share  of  the  duties  of  the  Executive  Committee.  I  receive  the 
compliment  warmly ;  and  I  am  obliged  to  all  those  who  took  part 
in  it. 

Professor  Attfield:  Ladies  and  gentlemen,  I  do  most  humbly  beg  to 
apologise  for  taking  such  a  lion's  share  of  the  work  in  this  Confer- 
ence ;  but  the  fact  is  that  whenever  you  have  a  society  receiving 
from  its  members  subscriptions,  and  giving  to  its  members  a  quid  pro 
quo,  the  whole  of  such  work  must  of  necessity  go  through  the  hands 
of  one  man  ;  hence  it  is  from  the  force  of  circumstances,  that  I  have 
to  do  a  good  deal  of  secretarial  work  and  treasurer's  work  too. 
Now  my  time  is  short,  for  in  twelve  minutes  I  must  be  on  my 
way  to  London,  whence,  however,  I  hope  to  return  in  two  or  three 
days  for  a  ramble  through  the  glorious  Highlands  of  Scotland.. 
But  I  should  like  to  say  a  word  or  two.  You  have  wished 
health  to  a  great  many  people  who  are  apparently  very  well 
already  and  bid  fair  to  continue  so,  and  you  have  drank  to 
the  health  of  the  Conference,  which,  I  am  glad  to  say,  is  also 
in  splendid  condition.  But  in  wishing  me  health,  you  exhibit 
no  trace  of  supererogation  and  you  are  really  doing  what  you  wish 
to  do.  For  at  the  end  of  a  session  of  the  School  of  Pharmacy  im 
which  we  have  had  more  pupils  than  ever,  and  at  the  end  of  a  Con- 
ference which  has  been  the  most  successful  we  have  had, — a  fact 
wliich  you  will  be  glad  to  know, — I  am  feeling  very  tired,  and  my 
brain  is  sluggish,  and  even  if  I  had  time  I  should  not  be  able  to  get 
out  many  ideas.  But  your  kind  wishes  stimulate  and  invigorate' 
itly,  and  for  this  I  am  thankful  to  you  as  well  as  for  your 
V.  I  <»1   Miy  labours.     It  has  well  been  said  that  pride  in  per- 

formance, pleasure  at  saccess,  and  gratification  at  applause,  are  thei> 
broad  human  motives  which  govern  men  everywhere.     I  cannot  ext> 
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press  to  yoa  how  proud  I  am  in  the  performance  of  the  duties  you 
have  assigned  to  me.  So  long  as  the  Conference  keeps  steadily  in 
view  its  chief  object,  namely,  the  prosecution  of  original  research 
and  the  promotion  of  good  fellowship  amongst  pharmacists — so 
long  you  will  find  me,  whether  as  secretary  or  in  the  more  humble 
position  of  member,  endeavouring  to  do  all  I  can  to  promote  its  best 
interests.  Nor  can  I  find  words  to  describe  my  pleasure  in  the  success 
of  the  Conference.  A  very  few  years  ago  our  numbers  could  be  counted 
by  tens,  but  now  we  muster  not  only  hundreds  but  thousands.  In  this 
success  I  have  quite  as  much  reward  as  I  wish  for.  At  the  same 
time  I  cannot  but  admit  that  I  am  gratified  at  the  applause  with 
which  yon  received  the  mention  of  my  name  and  the  allusion  to  my 
labours.     I  thank  you  personally  and  on  behalf  of  my  colleagues. 

Dr.  Attfield  having  left  the  meeting, 

The  Chaikman  said,  I  am  sure  I  echo  the  wishes  of  all  present  in 
suggesting  a  course  which  is  not  laid  down  on  the  programme.  I 
propose  that  we  should  giv-e  a  special  bumper  to  Professor  Attfield 
for  his  invaluable  services  to  the  Conference. 

Mr.  Stoddart  :  Allow  me  to  endorse  what  the  chairman  has  said. 
I  have  had  two  years  experience  as  President,  and  I  can  assure  you 
that  we  are  greatly  indebted  to  Dr.  Attfield  for  the  success  of  the 
Conference.     I  think  that  we  should  give  him  a  cordial  bumper. 

The  proposal  was  enthusiastically  agreed  to. 

Professor  Archer  :  1  beg  to  propose  "  Prosperity  to  the  Pharma- 
ceutical Society  of  Great  Britain."  You  have  done  me  the  honour 
to  place  in  my  hands  a  toast  for  the  proposing  of  which  I  have  no 
qualification  except  the  well-known  one  that  I  have  always,  from  the 
very  first  commencement  of  the  Society,  had  an  intense  feeling  in 
its  favour.  There  has  been  much  said  on  the  subject  to-night,  not 
exactly  with  respect  to  the  Pharmaceutical  Society  itself,  but  with 
respect  to  the  Pharmaceutical  Conference ;  and  I  think  it  has  come 
to  this  that  we  cannot  separate  the  one  from  the  other.  The  Phar- 
maceutical Conference  is  only  a  sort  of  natural  result  of  the  pros- 
perity and  success  of  the  Pharmaceutical  Society.  The  one  has 
grown  out  of  the  other ;  the  one  could  not  have  existed  but  for  the 
other.  In  this  splendid  assembly  I  see  an  indication  of  which  there 
can  be  no  possible  doubt,  that  the  British  Pharmaceutical  Confer- 
ence is  already  on  its  high  road  to  prosperity.  In  proposing  the 
"  Success  of  the  Pharmaceutical  Society,"  I  have  a  very  easy  task 
to  perform.  The  success  of  the  Society  is  perfectly  assured.  It 
has  been  brought  to  its  present  position  by  an  amount  of  zeal  which 
no  human  being  can  possibly  dispute  or  be  bhnd  to.     I  have  kept  a 
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very  close  watch  on  the  proceedings  of  the  Society  from  first  to  last. 
I  am  not  able  to  tell  you  how  much  my  interest  was  excited  by  it ; 
and  I  am  exceedingly  sorry  to  see,  what  all  of  you  must  see,  that 
when  it  came  to.  a  certain  point  of  success  individual  proclivities 
began  to  spring  up.  Now  we  must  keep  to  solidarity  of  feeling  in 
this  matter,  and  not  be  led  by  the  whims  and  feelings  of  any  special 
member.  We  have  great  objects  to  fight  for  as  members  of  the 
Society ;  and  they  can  only  be  accomplished  by  all  putting  their 
shoulders  to  the  wheel  and  laying  aside  individual  feeling.  It  is  im- 
portant to  you  and  infinitely  more  important  to  the  public  of  Great 
Britain.  You,  in  conjunction  with  the  medical  profession,  have  to  a 
large  extent  the  lives  of  Her  Majesty's  subjects,  to  use  technical  ■ 
language,  in  your  hands ;  and  your  objects  can  only  be  secured  by 
your  working  energetically  and  collectively.  I  hope  that  in  future 
we  shall  have  no  difference  of  opinion  as  to  the  proper  mode  of 
carrying  on  the  business  of  so  important  an  Association.  I  propose 
"Prosperity  to  the  Pharmaceutical  Society  of  Great  Britain." 

Mr.  T.  H.  Hills  replied.  He  said  I  have  to  thank  you  for  the 
honour  you  have  done  me  in  associating  my  name  with  the  toast  of 
"  Prosperity  to  the  Pharmaceutical  Society  of  Great  Britain."  Of 
that  great  Society  I  believe  I  was  the  first  Associate.  I  am  therefore 
fairly  called  upon  to  return  thanks  because  of  my  lotig  connection 
with  the  Society.  Another  reason  is,  I  suppose,  that  I  am  treasurer 
of  that  Society.  The  members  of  the  Pharmaceutical  Society  put 
a  great  deal  of  trust  in  me,  and  I  am  proud  of  their  confidence. 
Ladies  and  gentlemen,  we  have  heard  speeches  relating  to  the  Society 
from  one  of  the  most  eminent  members  of  the  Colleges  of  Surgeons 
and  Physicians  in  Edinburgh,  and  from  Professor  Archer.  They 
have  given  us  great  encouragement,  and  I  think  deservedly,  for  the 
Society  has  endeavoured  to  work  out  some  important  problems. 
But  we  must  not  be  led  away  from  doing  still  more  on  that  account, 
for  much  yet  remains  to  be  done.  And,  as  Professor  Archer  has 
said,  let  ns  go  forward  unanimously,  and  with  that  good  feeling  in 
which  we  have  striven  for  so  many  years.  I  have  no  doubt  myself 
that  the  Society  will  continue  to  progress,  and  that  we  shall  accom- 
pUsh  what  we  have  in  contemplation,  not  only  for  the  advantage  of 
ourselves,  but  for  the  good  of  the  public. 

The  Chairman  :  I  beg  now  to  propose  that  you  should  drink  to 
"  The  Memory  of  the  Founder  of  the  riiarmaccutical  Society."  Ho 
was  a  mati  who  devoted  his  life,  energies,  and  purso,  and  made  great 
sacrifices  to  found  the  Pharmaceutical  Society  of  Great  Britain.  He 
succeeded  in  doing  this,  and  we  have  now  the  pleasure  of  seeing  the 
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result.  I  do  not  think  that  at  any  meeting  of  this  kind  we  should 
omit  the  recognition  of  his  labours.  We  cannot  over-estimate  the 
services  which  Jacob  Bell  has  rendered  in  improving  the  state  of 
Pharmacy  in  this  kingdom.  * 

The  toast  was  drunk  in  solemn  silence. 

Mr.  Deane  then  said — Ladies  and  gentlemen,  the  toast  I  have  to 
propose  is  "  The  Edinburgh  Committee  of  the  Conference."  You 
will  well  agree  with  me  that  the  hospitality,  the  general  organisa- 
tion, and  everything  connected  with  the  meeting  have  been  most  ef- 
fectually carried  out.  I  think  there  is  no  one  here  present  who  has  had 
personal  experience  as  I  have  had  in  this  matter,  but  will  have 
noticed  the  great  amount  of  labour  that  has  been  bestowed  on  the 
preparations  for  the  Edinburgh  meeting  of  the  Conference.  The 
success  of  the  annual  meetings  of  the  Conference  has  always  de- 
pended, to  a  considerable  extent,  on  the  exertions  of  the  local  com- 
mittee ;  nay,  it  is  obvious  that  without  much  local  labour,  our  Con- 
ference would  have  been  anything  but  the  great  success  it  is,  and 
the  admirable  exertions  of  such  men  as  Mr.  Reynolds,  Mr.  Brady, 
Professor  Attfield,  would  have  been  rendered  less  useful.  In  your 
name  I  wish  success,  health,  and  happiness  to  the  Edinburgh  Com- 
mittee, and  I  couple  with  the  toast  the  names  of  Baildon  and  Mr. 
John  Mackay.. 

Mr.  Baildon  :  Mr.  Mackay  and  myself  and  the  local  committee 
are  more  than  satisfied  in  this  kind  recognition  of  our  services  by 
our  esteemed  friend  Mr.  Deane  and  by  our  visitors.  I  may  say  that 
work  has  been,  on  the  part  of  myself,  Mr.  Mackay,  and  the  Com- 
mittee, a  labour  of  delight.  We  anxiously  wished  that  the  Confer- 
ence should  meet  here  last  year ;  and  then  we  would  have  done  what 
we  have  now  tried  to  do,  namely,  make  it  a  successful  meeting, 
am  gratified  to  find  that  we  have  arrived  at  that  result,  and  none 
more  greatly  than  ourselves  will  rejoice  in  the  continued  prosperity 
of  the  Conference. 

Mr.  Mackay. — Along  with  Mr.  Baildon  and  on  the  part  of  the 
local  committee,  I  have  to  thank  Mr.  Deane  and  the  gentlemen 
round  this  table  for  so  kindly  noticing  our  labours.  I  am  a  modest 
man,  but  I  am  not  going  to  deny  that  a  considerable  amount  of  work 
was  connected  with  the  preliminary  arrangements  for  the  meeting  of 
the  Conference  in  Edinburgh.  I  can  truly  assert  that  our  worthy 
chairman  of  the  Committee  and  myself  found  the  task  not  an  easy 
one.  I  am  sincere  in  saying  that  the  committee  view  with  pleasure 
and  pride,  not  only  the  assemblage  which  we  have  round  this  table 
to-night,  but  that  attending  the  meetings  on  Tuesday  and  Wednes* 
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day.  We  are  proud  to  have  sncli  an  assembly  in  Edinbnrgh.  I  am 
safe  in  saying  that  at  no  previous  meeting  of  the  Pharmaceutical 
Conference  have  there  been  more  interesting  and  scientific  papers 
read  than  at  the  meetings  on  Tuesday  and  Wednesday.  And  in 
connection  with  the  special  proceedings  of  the  Conference,  there  may 
be  named  the  assemblage  of  ladies  and  gentlemen  who  honoured  the 
Edinburgh  Local  Committee  with  their  presence  in  the  Museum  of 
Science  and  Art  on  Tuesday  evening.  I  have  no  doubt  that  the  visit 
to  that  noble  institution  will  live  for  many  a  day  in  the  recollection 
of  those  who  were  there.  Although  in  the  toast  of  the  Local  Com- 
mittee,'Professor  Archer's  name  was  not  mentioned,  yet  we  are  very 
much  indebted  to  the  Professor  for  the  efforts  which  he  made  to 
render  the  conversazione  a  success.  Mr.  Hills  never  made  a  truer  re- 
mark than  when  he  said  that  Professor  Archer,  in  all  things  relating 
to  the  Pharmaceutical  Society,  never  grudged  any  labour.  Indeed, 
he  might  have  as  his  motto,  "Aye  ready,"  in  regard  to  the  Phar- 
maceutical Society.     I  beg  again  to  return  thanks. 

Mr.  J.  R.  Young  said,  Notwithstanding  the  variety  and  import- 
ance of  the  toasts  which  have  been  proposed  to-night,  I  must  claim 
for  the  one  which  has  been  assigned  to  me  a  position  of  some  im- 
portance. It  is  good  logic  to  say  that  if  we  had  had  no  visitors  we 
should  have  had  no  meeting ;  and  in  consequence  we  should  not 
have  enjoyed  the  pleasure  and  profit  we  have  had  during  the  last 
two  days.  Certainly  when  we  ascertained  that  the  Pharmaceutical 
Conference  was  to  meet  in  Edinburgh,  we  felt  that  it  would  be  be- 
coming in  us  to  give  the  members  such  a  reception  as  it  was  in  our 
power  to  do.  We  had  heard  of  the  doings  that  had  taken  place  in 
Liverpool,  and  we  felt  that  there  were  some  things  about  Edinburgh 
very  attractive  indeed  to  strangers ;  and  we  supposed  that  it  would 
be  possible  to  make  the  meetings  such  as  to  bring  a  considerable 
congregation  of  visitors  to  Edinbnrgh.  I  am  very  glad  to  gather 
from  what  has  been  stated  to-night  that  the  Conference  has  been  one 
of  the  most  successful  that  has  yet  been  held,  and  that  the  papers 
have  been  on  the  whole  most  satisfactory,  such  being  the  case,  I  think 
that  the  Committee  are  rewarded  and  are  very  much  indebted  to  the 
visitors  who  have  favoured  us  with  their  presence.  We  have  visitors 
in  large  numbers  from  the  metropolis  of  England,  gentlemen  who 
occupy  a  very  high  position  in  the  Pharmaceutical  Society,  a 
Society  we  all  honour,  for  many  of  us  are  indebted  to  that  Society 
for  the  education  wo  have  received  in  connection  with  the  calling  wo 
pursue.  We  have  in  addition  visitors  from  districts  north,  south, 
east  and  west  of  that  metropolis,  and  I  am  sure  that  my  Scotch 
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brethren  agree  witli  me  that  it  was  and  is  our  duty  to  do  honour  to 
them.  The  toast  is  to  be  responded  to  by  a  most  distinguished 
visitor,  Henry  Deane.  I  had  the  pleasure  of  seeing  him  for  the  first 
time  at  the  meeting  in  Dundee.  The  impression  on  my  mind  was 
such  as  you  all  seem  to  hold  regarding  him,  one  calling  forth  respect 
and  esteem. 

Mr.  Deane  said :  In  rising  to  respond  to  the  toast  of  "  The 
Visitors,"  and  the  kind  manner  in  which  you  have  drunk  to  it,  I 
may  be  allowed  to  refer  to  the  time  when  this  Association  was 
formed.  I  was  asked  by  a  few  energetic  young  men  to  take  the  head 
of  a  table  on  the  occasion  of  the  institution  of  this  Association.  I 
hesitated  for  some  time  ;  but  as  I  knew  there  were  some  differences 
of  opinion  between  those  who  were  within  the  Society  and  those 
who  were  without,  and  as  I  reflected  that  it  is  "  a  good  and  a, 
pleasant  thing  to  dwell  together  in  unity,"  it  occurred  to  me  that 
by  assuming  the  position  which  I  was  requested  to  assume,  I  and 
those  I  have  mentioned  might  in  an  indirect  way  bring  about  unity 
in  opinion  and  action.  I  am  happy  to  say  that  the  object  I  had 
in  view  on  that  occasion  has  been  realised.  At  the  commencement 
we  were  few,  but  we  have  gone  on  increasing  from  time  to  time, 
till  we  have  now  nineteen  hundred  members.  Those  members  are 
being  increased  through  the  idea  that  originated  at  the  first 
meeting, — that  it  would  be  most  desirable,  if  possible,  to  publish 
annually  a  resume  of  all  the  work  that  has  been  done  in  connection 
with  pharmacy.  Through  the  energy  of  Mr.  Brady,  Mr.  Reynolds, 
and  Professor  Attfield,  without  whom  our  Association  would  have 
scarcely  existed  so  long  as  it  has  done,  we  have  arrived  at  that 
position  that  we  can  safely  say  that  we  are  established  on  a  safe 
basis.  I  have  no  doubt  that  by  continuing  these  meetings,  proper 
love  and  friendship  will  continue  on  all  sides.  It  was  formerly  a 
great  curse  to  pharmacy,  that  there  was  a  constant  state  of  jealousy 
amongst  its  followers.  In  each  town  and  street  every  one  was 
afraid  of  his  neighbour ;  but  from  the  example  of  interchange  of 
communication  initiated  by  the  Conference,  neighbours  now  call 
more  frequently  upon  one  another,  and  speak  on  points  on  which 
they  have  common  interests.  Original  research  has  also  been  very 
much  promoted.  Allow  me  again  to  return  thanks  for  the  kind 
way  in  which  the  toast  has  been  given  and  responded  to. 

Mr.  Hills  also  returned  thanks.  After  a  brief  reference  to  his 
long  acquaintanceship  with  Mr.  Mackay,  he  said  he  never  was  more 
warmly  received  anywhere  than  he  had  been  on  his  present  visit  to 
Edinburgh,  and  he  thanked  Mr.  Mackay  and  the  other  members  of 
the  Local  Committee  for  their  kindness  towards  him. 
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Dr.  Edwards  said  he  had  come  as  far  as  any  man  present,  and  he 
was  glad  to  accept  the  position  of  a  visitor,  as  being  a  resident  in 
Montreal.  He  congratulated  the  Conference  on  the  success  which 
had  attended  it  on  this  occasion. 

Mr.  Hills  :  I  beg  to  propose  "  The  Ladies,"  who  have  graced 
our  meeting  with  their  presence.  (Applause.)  I  think  they  have 
paid  us  a  great  compliment.  I  hope  that  at  future  dinners  we  may 
he  equally  honoured. 

Mr.  Han  BURY:  I  propose  "The  Pharmaceutical  Associations  of 
America  and  Canada."  Though  I  do  not  yield  to  anybody  in  my 
appreciation  of  the  kind  hospitality  we  have  experienced  in  this 
city,  yet  I  have  a  grudge  against  the  compiler  of  this  programme. 
The  toast  which  I  have  to  propose  is  marked  No.  10,  hence  I  am 
supposed  to  admit  that  we  have  nine  toasts  of  greater  importance 
than  this  one,  and  that  I  cannot  allow.  "When  we  remember  that 
the  Pharmaceutical  Associations  which  we  have  formed  on  both 
sides  of  the  Atlantic  have  resulted  in  the  most  agreeable  friendships, 
and  the  advancement  of  pharmaceutical  research,  we  may  well 
wish  prosperity  to  the  Associations  of  America  and  Canada.  In 
connection  with  the  toast  I  may  mention  the  name  of  Dr.  Edwards, 
of  Montreal. 

Dr.  Edwards  said  he  had  been  associated  with  the  Pharmaceutical 
Society,  with  the  Chemists'  Association  of  Liverpool,  and  with  the 
Conference  from  an  early  period  of  its  existence,  as  well  as  with 
meetings,  in  the  extreme  East  and  West,  of  the  American  associa- 
tions. In  all  these  he  had  felt  that  they  were  one  brotherhood, 
serving  not  only  to  advance  their  common  profession,  but  the  welfare 
of  mankind.  From  the  experience  he  had  had,  ho  w^as  convinced 
that  it  was  only  by  harmonious  laws  that  they  could  be  kept 
moving.  He  concluded  by  returning  thanks  for  the  manner  in 
which  the  toast  had  been  proposed  and  received. 

Mr.  Carteighe  :  I  will  now  propose  "  Success  to  the  Phar- 
maceutical Press,"  coupled  with  the  names  of  Dr.  Paul  and  Mr.  C. 
H.  Wootton.  In  doing  so  I  would  only  remark,  that  we  look  to 
them  to  keep  up  the  character  which  the  press  of  this  country  does 
really  enjoy,  and  also  to  assist  in  preventing  the  infringement  of 
those  laws  of  harmony  which  Dr.  Edwards  has  just  alluded  to. 

Dr.  Paul  :  I  thank  you  most  heartily  for  the  toast  you  have  just 
drtmk,  and  for  the  honour  you  have  done  me  in  coupling  my  name 
with  it.  I  vcnturo  to  think  that  it  is  an  expression  of  approval  of 
tho  part  we  have  taken  during  the  last  year  in  connection  with 
Pharmaceutical  literature.        Since    the  time  tho  Conference  last 
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met,  I  have  had  an  opportunity  of  learning  that  the  editorial  chair 
is  not  altogether  a  bed  of  roses.  It  has  an  admixture  of  thorns 
■which  renders  it  occasionally  an  inconvenient  position  ;  but  it  has 
not  been  such  as  to  leave  me  much  the  worse.  I  feel  that  I  cannot 
omit  to  perform  a  duty  which  I  owe  to  some  who  are  present,  and 
some  who  have  left  the  room.  To  say  that  I  understand  that 
coupling  my  name  with  the  toast  is  simply  an  expression  of  approval 
of  what  services  I  myself  have  rendered,  I  should  be  assuming  a 
credit  and  reward  which  does  not  belong  to  me  ;  for  since  the  time 
I  have  conducted  the  iPharmacenitical  Journal,  I  have  been  very 
zealously  and  very  ably  assisted  by  several  gentlemen.  One  of 
these  was  an  old  friend,  and  I  could  look  to  him  because  it  was  in 
his  nature  to  render  a  friend  assistance.  The  others  were  strangers 
to  me  at  first ;  but  now  I  know  them  I  do  not  wonder  that  they 
should  have  sacrificed  their  convenience  as  they  have  done.  In 
conclusion,  I  wish  to  express  my  sincere  sense  of  gratitude  to  all 
the  friends  who,  sometimes  to  their  own  inconvenience,  have 
rendered  assistance  which  I  could  not  have  done  without. 

Mr.  WoOTTON :  Although  I  have  only  a  very  small  share  in  this 
toast,  and  cannot  take  much  honour  to  myself,  I  can  cordially 
acknowledge  the  sincere  and  hearty  Scotch  manner  in  which  the 
toast  has  been  drunk  by  the  Edinburgh  chemists ;  and  as  far  as  it 
relates  to  the  paper  I  represent,  I  have  to  return  my  very  sincere 
thanks.  It  only  remains  for  me  to  say  that  the  Pharmaceutical 
press  will  have  a  very  hard  race  indeed  to  keep  up  with  the  British 
Pharmaceutical  Conference,  if  it  goes  on  in  the  very  brilliant  man- 
ner which  has  characterised  the  present  meetings. 

Mr.  Stoddart  :  I  beg  now  to  propose  "  The  health  of  the  Chair- 
man." Our  friend,  Mr.  Baildon,  of  whom  I  cannot  speak  too 
highly,  has  conducted  this  gathering  most  successfully.  I  would 
therefore  ask  you  to  fill  your  glasses  and  drink  to  his  good  health. 

The  Chairman  :  I  can  only  say  from  the  bottom  of  my  heart, 
that  I  thank  you  very  much  indeed  for  the  very  kind  observations 
made  in  proposing  the  toast,  and  for  the  very  cordial  response  given 
to  it. 

Mr.  Williams  proposed  "The  Croupier."  He  said:  I  would 
simply  propose  "  The  Croupier,"  for  Mr.  Blanshard  is  so  well  known 
that  his  merits  do  not  require  any  enlargement  on  my  part. 

The  Croupier  :  I  am  very  much  indebted  to  you  for  your  kind 
expression  of  feeling  towards  me.     I  thank  you  sincerely. 

The  proceedings  were  enlivened  by  some  excellent  songs  ;  and  the 
evening  throughout  was  spent  in  a  very  pleasant  manner. 
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438. 
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Flies,  Chinese  Blistering  :  F.  P.  Smith, 

17. 
Florida  Water,  445. 
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Foster,    M.  :     Glycerine     Extracts    of 

Pepsine  and  other  Ferments,  331. 
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48. 
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356. 
Fredigke,  C. :  Liquor  Sedativus,  484. 
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241. 
Freezing  and  Ventilating  Machine,  449. 
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Fruh,  C. :  Preserv.  Oils  of  Lemon  and 

Orange,  43. 
Funfjus,  Fly,  Muscarin  the  Alkaloid  of, 

309. 
Furnace,  Chemical  Q-as :  GrifiBn,  840. 
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Gaboon,  Ordeal  Poison  of,  61. 
Galangal,  Historical  Notes  on,  103. 
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Gas  Purnace,  Chemical :  Griffin,  340. 
Gas,  Hydrogen,  Preparation  of,  130. 
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Gerhard,  Saccharate  of  Iron,  171. 
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Gill,  C.  U. :  Baliue  Coifipoands  of  Canc- 
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Ginger,  Aromatic  Essence  of,  433. 

Ginger  Flavour,  439. 

Gingilie  Oil,  98. 

Ginseng :  J.  R,  Jackson,  67. 

Girard,   A. :    Oxidation    of   Pvrogallic 
Acid,  266. 

Gloves,  Kid,  Ganteine  for  Cleaning,  447. 

Glucose,  208. 

,,       Cane-sugar,  Levulose,  etc.,  etc., 
215. 

Glucose  :  A.  Joy,  209. 

Glycerine,  Distillation  and  Boiling-point 
of,  248. 
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Ferments,  331. 
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tion of  Chloroform,  377. 
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of,  248. 
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,,         and  Tannin  Pencils,  430. 

Glycero  Extracts  :  Duquesnel,  359. 

Glycerol  of  Lupulin,  377. 
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Obtaining,  330. 

Glycyrrhizin :  J.  Hirsch,  217. 
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Gold,  Chloride  of :  Debray,  188. 
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Granada,  New,  Cinchona  Cultivation  in, 
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Grape  Kernels,  Oil  of :  Fitz,  42. 
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212. 
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ing, 214. 
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Groves,  T.  B. :  on  Solutiona,  568. 
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of,  328. 
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Hanbury,  Dr. :  Adulteration  of  Saffron, 

102. 
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419. 
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233. 
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Hydrobromic  Acid,  Prep,  of,  160. 
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Hydrocyanate  of  Morphia,  291. 
Hydrogen  Gas,  Preparation  of,  130. 

,,         and  Iron,  171. 
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,,        Sulphur,  Ointment  of,  421. 
Iodine,  Decolorization  and  Deodoriza- 

tion  of  Tincture  of,  413. 
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Koppe  and  Schmiedeberg :  Muscarin  the 
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Lemon  Flavour,  439. 

„      and   Orange  Oils,  Preserv.  of : 

Fruh,  43. 
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Lenssen,    E. :     Analysis    of    Berberis 

Berries,  24. 
Letts,  E.  A. :    Composition   of  Hypo- 
sulphites, 155. 
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Lime  Juice  and  Glycerine,  441. 

,,         and  Pepsin,  334. 
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409. 
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449. 
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Tincture  of  Iodine,  413. 
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by  Iodide  of  Potassium,  283. 
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Mallow,  Musk,    and   Ochro :    Jackson, 
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Deschamps,  263. 

Manganese,  Syrup  of  Phosphate  of,  409. 

Mannite,  Artificial  Production  of,  216. 
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Martins    and    M.  Bartholdy:    Chloral, 
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Mason,  A.  H. :    Report  of  the  Chloral 
of  Trade,  551. 

M'boundou,    or    Icaja:    Rabuteau   and 
Peyre,  61. 

Meat,  Preservation  of :  Dr.  Paul,  572. 

Medicated  Prunes,  437. 

Medicinal  Ferns  :  Cooke,  106. 

Meeting  at  Edinburgh,  1871,  529. 

Mehu,  C. :    Erythrocentaurin   in    Ery- 
thraea  Chilensis,  311. 

Members,  List  of,  472. 

„        New  and  Honorary,  530. 

Mercuric  Nitrate,  Ointment  of,  418. 

Mercurous     Chloride,    Preparation    of, 
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Merrick,  J.    M. :     Testing    Cochineal, 
323. 

Metallic  Arsenic,  Purifying,  159. 

Methylated  Spirit,  Ace"^tone  in,  220. 

Mexico,  Cinchona,  Cultivation  in,  74. 

Milk  of  Roses,  443. 

Millefleurs,  Eau  de,  445. 

Mill,  J.  W.  :  Fluid  Extracts,  360. 
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Mixture,  Compound  Iron,  of  the  Phar- 
macopoeia, 560. 

Monordica  Elaterium:  Kohler,  71. 

Monkey  Nuts,  59. 

Moore,  J.  P. :  Tincture  of  Nux  Vomica, 
414. 

Morfit's  Hair  Dye,  441. 

Morphia,  Acetate    of,  in  Solution,  De- 
composition of,  290. 

Morphia  Collodion,  352. 

„      Hydrocyanate  of,  291. 

Morphine,     Strychnine,    and    Quinine, 
Syrups  of  Bromides  of,  287. 
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Mair,  M.  P. :  Examination  of  Com- 
mercial Cliloral  Hydrate,  554. 

Mullein  Plant,  96. 

Muscarin,  the  Alkaloid  of  the  Fly 
Fungus,  309. 

Musculus,  M. :  Dextrin  Insoluble  in 
Water,  197. 

Mask  Mallow  and  Ochro  :  Jackson,  37. 

Mustard  and  Khubarb,  Detection  of 
Turmeric  in  :  Maisch,  100. 

Mustard  Seed,  White,  Sinalbin  a  Con- 
stituent of,  317. 

Mylabris  Cichorii,  17. 

Myrrh,  Tincture  of,  Utilisation  of  Kesi- 
due  in  Making,  436. 

N. 

Narcotine  and  Codeine,  Action  of  Sul- 
phuric Acid  on,  298. 

Naschold,  H. :  Sanguinarin,  310. 

Nataloin  :  Fliickiger,  577. 

Necrgaard,  W.  :  Syrupus  Calcis  Lacto- 
phosphatis,  411. 

Nering,  M.  :  Preparation  of  Subacetate 
of  Lead,  182. 

Newfoundland  Cod  Liver  Oil,  19. 

Nichols,  W.  K, :  Acid  Oxalates  of 
Alkalies,  202. 

Nitrate  of  Amyl,  223,  224,  and  225. 

Nitrous  Oxide,  Salts  of:  Divers,  152. 

Nomenclature,  Chemical,  of  Pharma- 
copoeia, 117. 

Nomenclature  of  the  Pharmacopoeia, 
Proposed  Changes,  616. 

Nut,  Cocoa,  Medicinal  Properties  of, 
104. 

Nutmegs,  Flavour  of,  439. 

Nnts,  Monkey,  59. 

Nux  Vomica,  Tincture  of,  414. 


Ochro  and  Mask  Mallow  :  Jackson,  37. 
Officers,  Election  of,  622. 
Oil,  Blue,  of  Camomile  :  Kachler,  89. 
Oil,  Castor,  Behaviour  with  Petroleum 

Oils,  101. 
Oil,  Castor,  Califomian,  100. 
„        „      Circular    Polarisation    of: 
Popp,  101. 
Oil,  CaHtor,  Soap  of,  393. 
Oil,  Cod  Liver,  Chloroform  with,  427. 
„         „  Removal    of  the    Odour 

and  Taste  of,  427. 
Oil,   Cod  Liver,   Saponified  by  Lime, 

896. 
Oil  Essential,  of  Orange  Peel,  Oxidation 

Products  of,  546. 
Oil,  Gingilie,  98. 
„    Newfoundland  Cod  Liver,  19. 
„   of  Orape  KemcU  :  Fitz,  42. 


Oil,  Peppermint,  Fluorescence  of,  99. 
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China :  J.  R.  Jackson,  25. 
Opium,  Chinese  Native,  30. 

,,       Cultivation  in  Wurtemberg,  31. 
„       Trade    in  China :    P.  L.  Sim- 
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652 


INDEX. 


Parchment     Paper     as      a    Filtering 

Medium,  338. 
Paricine,  282. 
Pastile  Paper,  446. 
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Phosphate  of  Iron,  Syrup  of,  408. 
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Prunes,  Medicated,  437. 
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„       Ointment  of  Iodide  of,  421. 
Sulphuric  Acid,  Aromatic,  350, 
Sulphurous  Acid  for  Chilblains,  428, 

,,  Acid  as  Disinfectant,  154. 

Sumac,  American,  45, 
Sumbulus  Moschatus,  88. 
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Toilet  Vinegar,  446. 
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ATTFIELD'S  CHEMISTRY, 
©cticrttf,  JlTcbicttf,  &  yOttrmaccuticaf, 

INCLUDING  THE  CHEMISTRY  OF  THE  BRITISH  PHARMACOPdIA : 

A    MANUAL    FOE    STUDENTS ;     A    WORK    OF     REFERENCE    FOR 
CHEMISTS    AND     DRUGGISTS. 

Second  Edition.     Price  12s.  Qd. 

THE  LANCET.—"  We  thoroughly  believe  that  the  course  of  study  prescribed  by  this  book 
will  teach  the  student  the  principles  of  chemistry,  will  give  him  a  special  knowledge  con- 
cerning the  applications  of  that  science  to  pharmacy,  and  impart  sufficient  help  to  mani- 
pulation to  enable  him  to  manufacture  or  analyse  when  necessary." 

The  Chemical  News.—"  Dr.  Attfleld's  book  is  written  in  a  clear  and  able  manner.  It 
is  a  work  sui  generis  and  without  a  rival ;  it  will  be  welcomed,  we  think,  by  every  reader 
of  the  Pharmacopoeia,  and  is  quite  as  well  suited  for  the  medical  student  as  for  the  phar- 
macist." 

The  Phakmaceuttcal  Journal.—"  It  is,  indeed,  a  most  useful  manual.  It  is  a 
necessary  companion  to  every  student  following  the  system  of  practical  instruction  at  the 
Society's  laboratory  ;  it  is  also  the  best  possible  guide  to  the  pharmaceutical  pupil  who 
cannot  indulge  in  laboratory  tuition." 

The  Medical  Times  and  Gazette.—"  It  is  a  good  work  for  beginning  the  study  of 
theoretical  chemistry.  It  is  the  same  as  regards  practical  chemistry,  .  .  .  and  an 
admirable  companion  to  the  British  Pharmacopoeia.  It  is  rare  to  find  so  many  qualities 
combined,  and  quite  curious  to  note  how  much  valuable  information  finds  a  mutual  inter- 
dependence." 

The  British  Medical  Journal.—"  At  page  350  of  the  current  volume  of  this  journal, 
we  remarked  that  '  there  is  a  sad  dearth  of  students'  text-books  in  chemistry.'  Dr. 
Attfleld's  volume,  just  published,  is  rather  a  new  book  than  a  second  edition  of  his  previous 
work,  and  more  nearly  realizes  our  ideal  than  any  book  we  liave  before  seen  on  the  subject." 

The  Chemist  and  Druggist.—"  Professor  Attfleld's  '  Introduction  to  Pharmaceutical 
Chemistry '  has  developed  into  a  handsome  volume  of  nearly  660  pages,  and  is  now  a  com- 
plete text-book  of  chemistry,  adapted  for  use  as  a  reading-book,  a  lecture  companion,  and 
a  laboratory  guide." 

Canadian  Pharmaceutical  Journal.—"  We  would  simply  recommend  this  work  as 
the  best  with  which  we  are  acquainted,  either  as  accompanying  a  course  of  lectures  on 
phannacopceial  chemistry,  or  as  a  guide  to  the  self-taught  student.  To  the  pharmacist  it 
will  prove  a  very  useful  counter  companion ;  indeed,  we  may  say  that  the  shop  library  is 
Incomplete  without  it." 

The  Medical  Press  and  Circular.— "We  believe  that  this  manual  has  been  already 
adopted  as  the  class-book  by  many  of  the  professors  in  the  public  schools  throughout  the 
United  Kingdom.  ...  In  pharmaceutical  chemistry  applied  to  the  Pharmacopoeia,  we 
know  of  no  rival." 

Dublin  Quarterly  Journal  of  Medical  Science.—"  Dr.  Attfleld's  book  contains 
more  informatiori  of  a  practical  character  than  is  to  be  found  in  most  works  of  its  class. 
It  is  just  the  kind  of  chemical  manual  which  is  most  suited  to  the  wants  of  the  student  of 
medicine.    .    .     .  We  cordially  recommend  it." 

Nature.—"  We  have  derived  much  satisfaction  from  the  perusal  of  Dr.  Attfleld's  work ; 
it  is  eminently  practical  in  its  character,  and  is  written  with  a  just  appreciation  of  the 
small  amount  of  time  for  the  study  of  chemistry  at  the  disposal  of  the  student  in  medicine 
and  pharmacy." 

Moniteur  Scientifique. — "  Nous  pouvons  dire  qu'il  est  indispensable  aux  chimistes 
par  la  vari^te  des  mati6res  qu'il  renferme  et  par  le  choix  judicieux  que  I'auteur  a  apport6 
de  tout  ce  qui  se  rattache  a  la  chimie.  .  .  .  Nous  esp6rons  qu'une  traduction  fran9aise 
viendra  augmenter  le  nombre  des  lecteurs  de  son  ouvrage." 

Journal  de  Pharmacie  kt  de  Chimie,—"  Le  plan  adopte  par  le  savant  professeur 
a  un  caractere  original,  qui  lui  assure  une  place  distingu6e  parmi  les  ouvrages  destines  ^ 
r6pandre  la  connaissauce  de  la  chimie.  .  .  Nous  avons  en  Prance  nombre  de  bons 
ouvrages  destines  k  faire  connaitre  la  chimie,  mais  nous  sommes  persuades  que,  traduit 
en  notre  langue,  le  livre  de  M.  Attfleld  pourrait  rivaliser  avec  eux  et  ne  compterait  pas 
moins  de  lecteurs." 

The  American  Journal  of  Pharmacy.— "  On  the  whole,  it  may  be  truthfully  said 
of  this  edition,  that  Dr.  Attfleld  has  increased  its  scientific  accuracy,  extended  its  scope, 
and  impi'oved  its  adaptation  as  a  manual  of  chemistry  for  pharmaceutical  and  medical 
students." 

The  Chicago  Pharmacist  and  Chemical  Record.—"  We  can  heartily  commend  the 
work  of  Professor  Attfleld  as  the  best  for  the  use  of  students  of  medicine  and  pharmacy 
that  has  yet  come  under  our  notice ;  and  we  hope  it  may  be  republished  in  this  country." 

[A  third  edition,  adapted  to  the  United  States  Pharmacopoeia,  is  now  published  (1871) 
by  Henry  C.  Lea,  706,  Samson  Street,  PhiladelpMa.'} 
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BENTLEY'S    MANUAL    OF    BOTANY. 

Second  Edition,  with  1127  Wood  Engravings,  fcap.  8vo,  12s.  Qd. 

BERNAY'S    NOTES    FOR    STUDENTS    IN    CHEMISTRY. 

Fifth  Edition,  fcap.  8vo,  3s.  6d. 

BLOXAM'S    LABORATORY    TEACHING. 

Second  Edition,  with  89  Engravings,  crown  8vo,  5s.  6^. 

BOW^MAN'S    PRACTICAL    CHEMISTRY. 

Sixth  Edition,  with  98  Engravings,  fcap.  8yo,  6s.  6d. 

FO^WNES'     MANUAL    OF    CHEMISTRY- 

Tenth  Edition,  with  193  Wood  Engravings,  fcap.  8vo,  145. 

FRESENIUS'     ANALYSIS. 

Quantitative.     Fifth  Edition,  8vo,  12s.  6d. 
Qualitative.     Seventh  Edition,  8vo,  9s. 

GALLOWAY'S    FIRST    STEP     IN     CHEMISTRY. 

Fourth  Edition,  with  Engravings,  fcap.  8vo,  6s.  ^d. 

KEY,  Containing  Answers  to  the  Exercises  in  above  work. 
Fcap.  8yo,  2s.  Qd. 

GALLOWAY'S     QUALITATIVE     ANALYSIS. 

Fifth  Edition,  post  8vo,  8s.  (Sd. 

KAY  -  SHUTTLEWORTH'S  FIRST  PRINCIPLES  OF 
MODERN  CHEMISTRY.     Second  Edition,  crown  8vo,  4s.  U. 

LESCHER'S    ELEMENTS    OF    PHARMACY. 

8vo,  7«.  6d. 

MAYNE'S    MEDICAL    VOCABULARY. 

Third  Edition,  12mo,  Ss.  6d. 

PEREIRA'S    SELECTA    E    PR^SCRIPTIS. 

Fifteenth  Edition,  24mo,  5s. 

ROYLE'S    MANUAL     OF    MATERIA     MEDICA. 
Fifth  Edition,  with  Engravings,  fcap.  8vo,  12s.  6tZ. 

SMITH'S  GUIDE  TO  THE  FIRST  AND  SECOND  EX- 
AMINATIONS.   Crown  Bvo,  G«.  6d. 

STEGGALL'S  FIRST  LINES  FOR  CHEMISTS  AND 
DRUGGISTS  PREPARING  FOR  EXAMINATION.  Third  Edition, 
18mo,  8«.  Qd. 

VALENTIN'S    LABORATORY    TEXT-BOOK. 
With  90  Engravings,  Bvo,  10«.  Gd. 

WITTSTEIN'S  PRACTICAL  PHARMACEUTICAL  CHE- 
MISTRY.    18mo,  G«. 
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Seventh  Edition,  8vo,  cloth,  pp.  934,  price  18s. 

NELIGAN'S  MEDICINES  :  their  USES  and  Mode  of  ADMINISTRA- 
TION, including  a  complete  Conspectus  of  the  British  Pharmacopoeia, 
an  Account  of  New  Remedies,  and  an  Appendix  of  FormuloB.  By  Dr.  Kawdon 
Macnamara. 

Dublin  :  FANNIN  &  Co.,  Grafton  Street. 

Edinburgh  :    MACLACHLAN     &    STEWART.      London  :     LONGMANS, 

GREEN  &  Co. 

HiOMSr     READY.         FOURTH     EDITION. 

AN  INTRODUCTION  TO  THE 

ELEMENTS    OF    PHARMACY. 

By  F.  Harwood  Lescher.     Price  7s.  6d.  ;  post  free,  8s. 

CABINETS   OF  MATERIA  MEDICA,  price  26s.,  50s.,  £5  5s. 

London  :  EVANS,  LESCHER  &  EVANS,  Bartholomew  Close. 
Liverpool  :  EVANS  SONS  &  Co. 

MR.    BEASLEY'S   WORKS. 


THE    DRUGGIST'S    GENERAL     RECEIPT-BOOK;    com- 

prising  a  Copious  Veterinary  Formulary  and  Table  of  Veterinary  Materia 
Medica,  Patent  Medicines,  Druggists'  Nostrums,  etc.  ;  Trade  Chemicals, 
Miscellaneous  Preparations  and  Compounds.     Sixth  Edition,  18mo,  6s. 

THE  POCKET  FORMULARY  AND  SYNOPSIS  OF  THE 

BRITISH  AND  FOREIGN  PHARMACOPCEIAS  :  including  the  Formulfe 
of  the  British  Pharmacopoeia  of  1867,  and  comprising  Standard  and 
Approved  Formulas  for  the  Preparations  and  Compounds  employed  in 
Medical  Practice.     Ninth  Edition,  18mo,  6s. 

THE  BOOK  OF  THREE  THOUSAND  PRESCRIPTIONS, 

from  the  practice  of  the  most  eminent  Physicians  and  Surgeons  ;  embra- 
cing the  New  Medicines  lately  introduced  into  Practice,  and  the  Preparations 
of  the  British  Pharmacopoeia.     18mo,  6s. 

J.  &  A.  CHURCHILL,  NEW  BURLINGTON   STREET. 

In  Cloth  Case,  3s.  6d. ;  mounted  on  Roller,  5s. 

COLOURED     MAP     OF     THE     GEOGRAPHICAL     DIS- 
TRIBUTION OF  THE  MEDICINAL  SUBSTANCES  contained  in  the 
BRITISH  PHARMACOPCEIA.     By  a  Lecturer  on  Materia  Medica. 
J.  &  A.  CHURCHILL,  NEW  BURLINGTON  STREET. 

Twelfth  Edition,  carefully  Revised,  2s. ;  mounted  on  Roller,  5s. 

STOWE'S  TOXICOLOGICAL  CHART,  exhibiting  at  one 
view  the  Symptoms,  Treatment,  and  Modes  of  Detecting  the  various 
Poisons — Mineral,  Vegetable,  and  Animal ;  to  which  are  added,  concise 
Directions  for  the  Treatment  of  Suspended  Animation. 

"  This  practical  chart." — Lancet. 

J.  &  A.  CHURCHILL,  NEW  BURLINGTON   STREET. 
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By   Dr.   LIONEL    S.    BEALE,    F.R.S., 

PHYSICIAN     TO     KING'S     COLLEGE     HOSPITAL. 

Third  Edition  25s.    Numeroua  Tllusirations. 
ON   KIDNEY   DISEASES,  URINAEY   DEPOSITS,  AND   CALCULOUS    DIS- 
ORDERS, including  the  Symptoms,  Diagnosis,  and  Treatment  of  Urinary  Diseases. 
With  full  Directions  for  the  Chemical  and  Microscopical  Analysis  of  the  Urine.     The 
Plates  separately,  415  figures,  12s.    The  Text,  500  pp.,  15s.    J.  &  A.  Churchill. 
3s.  Qd.  each. 
ONE  HUNDRED  URINARY  DEPOSITS  ON    TWO  SHEETS,  to  hang  up  in 
the  Laboratory,  Surgery,  or  Microscope-room.    J.  &  A.  Churchill. 
Seventh  Thousand ,  cloth,  21s.    Seventy  Plates,  4  coloured. 
HOW   TO   WORK   WITH    THE   MICROSCOPE.      This  work  is   a  complete 
manual  of  microscopical  manipulation,  and  contains  a  full  description  of  many  new 
processes  of  Investigation.     HARRISON,  PALL  MALL, 

New  edition,  price  4s.  6^.,  post  free. 

BARBER'S   POCKET   PHARMACOPEIA, 

WITH   MEDICO-BOTANICAL  MAP,  AND  TABULAR 
CONSPECTUS  OP  THE   MAJOR,  MINOR,  AND  MODIFIED  EXAMINATIONS. 


ALSO, 

BARBER'S   PHARMACEUTICAL   LABELS. 

Giving  the  Formula,  Natural  Order,  Botanical  Name,  Properties,  Strength,  and  Dose. 
Price  3«.  6d.,  post  free. 


By  G.  BARBER,  51,  GREAT  GEORGE  STREET,  LIVERPOOL. 

WORKS  BY  DR.  DOBELL, 

SENIOR  PHYSICIAN  TO  THE  ROYAL  HOSPITAL  FOR  DISEASES  OF  THE  CHEST,  ETC.,  ETC. 

ON  THE  TRUE  PIBST  STAGE  OP  CONSUMPTION,  its  Nature, 
Diagnosis,  and  Treatment  by  Diet,  Climate,  Medicine,  Pancreatic  Emulsion,  Cod- 
Liver  Oil,  &c.,  &c.    Cloth  .3s.  fid.    J.  &  A.  Chubchill.  New  Burlington  Street, 

ON   DIET  AND  BEGIMEN   IN    SICKNESS  AND    HEALTH,  and 

on  the  Int«r<lependence  and  Prevention  of  Diseases   and  the  Diminution    of  their 
Fatality.    Cloth  3s.  Cd.    U.  K.  Lewis,  Gower  Street. 

ON  ^VINTEB  COUGH  (Catarrh,  Bronchitis,  Emphysema,  Asthma). 
Cloth,  .Is.  (\d.    J.  &  A.  CnuncniLii,  New  Burlington  Street. 

DB.  DOBELL'S  BEPOBTS  ON  THE  PBOGBESS  OP  PBAOTICAL 

AND  8(;iKNTIFIC  MEDICINE  In  Different  Parts  of  the  World  ;    contributed   by 
numerous  and  distinguished  coaujutors.    Vol.  I.,  18C9.— Vol.  II.,  1870. 

LONGMANS    GREEN    &   CO.,   PATERNOSTER    ROW. 

H.  SILFERLOCK'S 

COMPLETE  SET  OF  POISON  LABELS, 

With  Sthencth  &  Doss.    FOR  THE  DISPENSING  COUNTER.    Prict  3/6  VarMisMfd. 
ELLIOTT'S  WHOLESALE  h  RETAIL  DEU00I8TS'  PRICE  BOOK,  Pocket  Size,  3rd  Ed.  Price  3/ 


The  Prescriber's  Epitomk  of  the  British  Pharmacopcsia  of  1867.  By  a  Surgeon. 
Leather,  Gilt  Edges,  Price  ea.  «d. 

H.  SILVERLOCK'S  APPROVED  PRESCRIPTION  BOOK,WHkPriiit«dnfs(iiDgi.fte.  U".?r:'5laJ 

Folio  K<jo!m:,ij)  Size     7^0  pa^cs,  7/'^. ;  500  pages,  9/6;  looopagM,  15/.    With  Index,  1/  extra. 
Specimen!,  Catalogues,  and  Estimates  sent  on  application. 

H.  SILVERLOCKf  Earl  St, Dootors' CommoDa, E.C.  Woijra,92,  OUckfHart  Rd.,S.E.  Loodoo. 
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The  Fifth  Edition,  remodelled  throughout  on  the  basis  of  the  present  Edition 
of  the  British  Pharmacopoeia,  with  Engravings,  fcap.  8vo,  12s.  6d. 

A  MANUAL  OF  MATERIA  MEDICA  AND  THERAPEU- 
TICS.   By  Dr.  Koyle  and  Dr.  Headland. 

"  This  manual  is,  to  our  mind,  unrivalled  in  any  language  for  condensation 
accuracy,  and  completeness  of  information.  It  is  a  perfect  pocket  cyclopaedia 
of  information  in  all  the  therapeutic,  botanical,  and  chemical  parts  of  Materia 
Medica.  The  illustrations  are  of  the  greatest  use  to  students ;  and,  as  a  hand- 
book for  class,  college,  and  university  examinations,  it  is  not  to  be  surpassed  by 
any  of  Messrs.  Churchill's  excellent  and  compendious  manuals." — British 
Medical  Journal. 

"  Of  the  many  works  which  have  recently  issued  from  the  press  on  the 
subject  of  Materia  Medica,  none  come  to  us  more  warmly  recommended  or 
possessing  sounder  claims  on  our  favourable  recognition,  than  the  work  of 
Dr.  Forbes  Eoyle  and  Dr.  Headland.  In  the  present  edition  every  effort  has 
been  made  to  secure  the  greatest  amount  of  good  material  in  the  smallest 
space,  and  to  bring  the  work  to  the  level  of  the  most  recent  improvements.  To 
this  end  several'  new  cuts  have  been  added,  and  the  letterpress  has  been  con- 
siderably extended.  This  enlargement  of  the  volume  had  become  absolutely 
necessary,  owing  to  the  addition  of  several  new  substances  to  the  national 
Pharmacopoeia ;  but  besides,  this  volume  contains  an  account  of  the  effects  of 
many  substances  not  ordinarily  encountered  in  works  of  this  class. — Medical 
Times  and  Gazette. 

J.  &  A.  CHURCHILL,  NEW  BURLINGTON   STREET. 

Tenth  Edition,  much  enlarged,  with  193  Engravings  on  Wood,  fcap.  8vo,  14s. 

FOWNES'    MANUAL    OF    CHEMISTRY.      Edited    by    H. 
Bence  Jones,  M.D.,  F.KS.,  and  Henry  Watts,  B.A.,  F.R.S. 
In  this  edition  the  arrangement  and  notation  of  the  work  have  been  altered 
so  as  to  meet  the  requirements  of  the  present  state  of  Chemical  Science.     The 
Editors  have,  however,  earnestly  endeavoured  to  preserve  the  simple  and  pro- 
gressive character  of  the  original  work,  in  the  hope  that  *  Fownes'  Manual,' 
thus  altered,  may  long  continue  to  be  the  favourite  text-book  of  our  Schools. 
J.  &  A.  CHURCHILL,  NEW  BURLINGTON   STREET. 

Third  Edition,  Revised  and  Enlarged,  post  8vo,  8s.  Qd. 

MAYNE'S  MEDICAL  VOCABULARY :  an  Explanation  of 
all  Names,  Synonyms,  Terms,  and  Phrases  used  in  Medicine  and  the 
Relative  Branches  of  Medical  Science,  giving  their  correct  Derivation, 
Meaning,  Application,  and  Pronunciation. 

J.  &  A.  CHURCHILL,    NEW    BURLINGTON    STREET. 

18mo,  6s. 
PRACTICAL   PHARMACEUTICAL   CHEMISTRY:  an  Ex- 

planation  of  Chemical  and  Pharmaceutical  Processes,  with  the  Methods 
of  Testing  the  Purity  of  the  Preparations,  deduced  from  Original  Experi- 
ments.    By  G.  C.  Wittstein,  M.D.    Translated  by  Stephen  Darby,  F.C.S. 
"  It  would  be  impossible  too  strongly  to  recommend  this  work  to  the  begin- 
ner for  the  completeness  of  its  explanations,  by  following  which  he  will  become 
well  grounded  in  practical  chemistry." — From  the  Introduction  by  Dr.  Buchner. 
J.  &  A.  CHURCHILL,   NEW   BURLINGTON    STREET. 

Fifth  Edition,  Revised  and  Enlarged,  %%mo,  2s.  Qd. 

MEDICAL  REMEMBRANCER;  or,  Book  of  Emergencies; 
concisely  pointing  out  the  immediate  Treatment  to  be  adopted  in  Cases  of 
Poisoning,  Drowning,  Apoplexy,  Burns,  and  other  Accidents;  with  the 
Tests  for  the  principal  Poisons.  Edited  by  Jonathan  Hutchinson, 
Surgeon  to  the  London  Hospital. 

J.  &  A.  CHURCHILL,  NEW   BURLINGTON    STREET. 
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THE  NEW  DISINFECTANT  AND  ANTISEPTIC. 


Odourless  and  Non-Poisonous 

CHLORALUM. 

ORDERS  MAY  BE  ADDRESSED  DIRECTLY  TO  THE 

CHLORALUM     COMPANY, 

OR   TO    ANY    OF    THE 

Wholesale  Drug  and  Patent  Medicine  Houses. 


CHLOEALUM, 

{The  Saline  Antiseptic  ;  harmless  as  common  salt.) 

A  Safe,  Odourless,  Non-Poisonous   Disinfectant. 


For  Medical  Purposes,  Chloralum  is  invaluable  as  a  styptic,  or  astringent 
antiseptic,  without  causticity  or  other  hurtful  property,  and  is  particularly  use- 
ful for  wounds,  foul  discharges,  and  the  suppression  of  hsemorrhage. 

For  Sanitary  Purposes  it  is  the  best  agent  to  use  wherewith  to  flush  sewers, 
water-closets,  urinals,  sinks,  cesspools,  and  to  water  roads,  alleys,  &c. 

In  the  Sick  Room  a  harmless  and  powerful  antiseptic  like  Chloralum  should 
always  replace  the  highly  poisonous  chlorides  in  use. 

Chloralum  preserves  provisions,  and  cleaned  fish  may  be  kept  immersed  in 
a  weak  solution  for  days  without  losing  any  of  its  firmness  and  freshness. 

In  the  Process  of  Salting  meat  or  fish,  a  small  quantity  of  Chloralum 
solution  added  to  the  brine  affords  a  guarantee  against  taint. 

'Fabmebb  can  rely  on  it  in  contagious  diseases,  foot  and  mouth  disease,  &c. 


The  Lancet  says  of  this  preparation : — It  is  quite  as  potent  as  Chloride  of 
Zinc  or  Carbolic  Acid,  and  is  at  the  same  time  non-poisonous  and  devoid  of 
nnpleasant  smell  of  every  kind.  These  qualities  will,  no  doubt,  insure  its  being 
extensively  nsed,  and  at  no  distant  date  we  may  expect  it  to  displace  the  anti- 
septics which  are  at  present  in  vogue. 


Sold  in  Claarts,  2b.  ;  Pints,  Is. ;  Half-pints,  6d.     By  the  Gallon,  5s. 

In  large  qvantitiea  by  special  contract,  at  greatly  redwed  prices. 


CHLORALUM   POWDER,  for  Stables,  &o.     In  1  cwt.  casks,  15«. ; 
ll  cwt.  y».  ;  or  in  Cxi.  and  1«.  tins. 

CHLORALUM   WOOL.    A  Styptic  Antiseptic  Surgical  Dressing.    In 

1  lb  and  i)  lb.  packctH,  at  3^.  per  lb. 
CHLORALUM  WADDING.    In  Sheets,  2$.  6d.  per  sheet. 


THE   CHLORALUM  COMPANY, 
1,  Great    Winchester   Street    Buildings,   London,   E.G. 
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NORTH  LONDON  SCHOOL  OF  CHEMISTRY,  PHARMACY,  ETC., 

FOR  InRtrnctioii  in  Practical  Clicraistry,  and  Evening  Classes  for  the  Study  of 
Chemistry,  Botany,  Materia  Medica,  etc.,  Conducted  by  Mr.  J.  C.  BRAITHWAITB, 
for  Thirteen  Years  Principal  Instructor  in  the  Laboratories  of  tlie  Pharmaceutical 
Society  of  Great  Britain,  and  Demonstrator  of  Practical  Pharmacy,  Pharmaceutical 
Latin,  etc., 

Mr.  Braitiiwaite  having  taken  the  premises  adjoining  his  house,  has  been  enabled  to 
nearly  double  the  size  of  his  Laboratories,  and  at  the  same  time  procure  a  large  piece  of 
ground  wliich  he  has  laid  out  as  a  Botanic  Garden.  Every  facility  is  therefore  afforded 
to  students  desirous  of  acquiring  a  practical  knowledge  of  this  branch  of  their  education. 

The  Session  1870—1871  commenced  on  the  3rd  of  October,  when  the  Laboratories 
were  re-opened  at  10  a.m.  for  Instruction  in  Practical  Chemistry  as  applied  to  Pharmacy, 
Medicine,  Analysis,  etc.    Pupils  can  enter  at  any  period.    Terms  moderate. 

The  Chemical  and  Toxicological  Class  meets  as  usual  every  Monday  and 
Thursday  Evening,  at  8  p.m. 

The  Latin  Class,  for  the  reading  of  Physicians'  Prescriptions,  Ctesar's  Commentaries, 
etc.,  every  Tuesday  and  Friday  Evening,  at  8  p.m. 

The  Botanical  and  Materia  Medica  Class,  every  Wednesday  and  Saturday 
Evening,  at  8  p.m.  The  usual  Excursions  for  the  Study  op  Practical  Botany  will 
be  continued  every  Saturday  until  further  notice,  at  10  a.m. 

Fee  to  either  of  the  above  Classes,  lOs.  Cd.  per  Month.  Pupils  can  enter  at  any  period. 
Gentlemen  privately  prepared  for  the  Examinations  of  the  Pharmaceutical  Society, 
and  the  Modified  Examination  for  assistants,  etc. 

All  Fees  must  be  paid  in  advance.  Letters  of  Inquiry  should  be  accompanied  with  a  stamped  envelope. 

Mr.  Braithwaitb  receives  a  few  Pupils  to  board  in  his  House. 

Address-54,  KENTISH  TOWN  ROAD.  N.W. 


MR.  THOMAS  JONES,  F.G.S.,  F.R.A.S., 

Associate  of  the  Royal  School  of  Mines,  and  formerly  Student  of  the  Royal 
College  of  Chemistry,  and  one  of  the  Masters  in  Stony  Stratford 
Public  School, 
Receives  Pupils  to  prepare  for  the  Preliminary  Examination  of  the  Pharmaceu- 
tical Society,  and  also  gives  private  instruction  in  Science. 

UNDER  THE   DIRECTION   OF 

Dr.   JOHN    MUTER,   M.A.,   F.C.S., 

Author  of  "  The  Alkaline  Permanganates  and  their  Medicinal  Uses,"  d'c. 


DR.  MUTER' S  system  of  Practical  Teaching  has  now  become  so  well 
known  among  Pharmaceutical  Students  that  any  comment  on  the 
rapidity  and  ease  with  which  Pupils  are  prepared  for  Examination  is 
unnecessary.     The  following  Departments  are  now  open: — 

(1.)  Evening  Department,  for  assisting  Students  attending  the  Society's 
Lectures,  and  for  those  engaged  in  business  during  the  day.  Inclusive  fee 
for  every  branch,  £1  Is.  per  month. 

(2.)  Boarding  Department,  for  the  rapid  preparation  of  gentlemen  from 
the  country  at  one  fixed  charge,  including  high-class  board  and  residence 
in  one  of  the  boarding  houses  attached  to  the  School. 

(3.)  Postal  Department,  for  directing  by  post  the  studies  of  Country 
Pupils,  as  originated  by  Dr.  Muter,  and  only  carried  out  fully  at  this 
establishment. 

N.B.  All  the  lessons  are  private,  the  class  system,under  lohich  only  the  clever  men  progress, 
"being  quite  discountenanced;  while  the  facilities  afforded  by  the  new  and  elegantly 
fitted  Dispensing  Department,  and  a  Museum  of  Specimens  now  embracing  every  known 
article  of  Materia  Medica  and  every  Preparation  in  the  Pharmacopoeia,  are  such  as  to 
insure  success. 

*^*  All  applications  in  writing  to  inclose  stamp.      Special  terms  for 
Modified  Examinations. 


231,    KEKNmGTO]^    ROAD,    LONDOK    S.E. 
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PRACTICAL  CHEMISTRY  LABORATORY,  60,  Gower  Street,  Bedford 
Square,  W.C.  Mr.  HENRY  MATTHEWS,  F.C.S.,  is  prepared  to  give 
Instruction  in  all  Branches  of  Practical  Chemistry,  particularly  in  its 
application  to  Medicine,  Agriculture,  and  Commerce. 

The  Laboratory  is  open  daily,  except  Saturday,  from  Ten  to  Five  o'clock  ;  on 
Saturday,  from  Ten  to  One  o'clock ;  and  from  October  to  March,  on  Monday 
and  Friday  Evenings,  from  Six  to  Nine  o'clock. 

Mr.  Matthews  is  also  prepared  to  undertake  Analyses  of  every  description. 
For  particulars  and  Prospectuses  apply  to  Mr.  Henry  Matthews,  at  the 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

SEREFORD  PHOPUIETARY  SCHOOL  and  TECHnCiL  COLLEGE. 


2^0  gfout{)0  intentieti  ta  ht  Pj^armaceutical  Chemists* 

THE  HEREFORD  PROPRIETARY  SCHOOL  supplies  a  first-rate  Modern  Elucation, 
including,  besides  the  Ancient  and  Modern  Languages,  Professional  Instruction  in 

BOTANY   AND   CHEMISTRY. 

One  of  the  best  School  Laboratories  in  England.    Boarders  at  from  £30  per  annum.    For 
Prospectus  and  Syllabus  of  the  Courses  in  Natural  and  Experimental  Science,  address 
The  Rev.  J.  J.  LOMAX,  Principal,  Baku's  Court,  Hereford. 

Pupils  carefully  prepared  for  the  Preliminary  Examination  of  the  Pharmaceutical 

SOCIE'l"Y. 

CHEMICAL    ANALYSES,    &c. 

MR.  SIDNEY  W.   RICH,  Analytical  and  Consulting  Chemist,  allows 
Chemists  and  Druggists   a  Commission  on  the  published   Fees,   for 
the  following  among  other  descriptions  of  Analyses,  &c. : — 

The  Analysis  op  Watkr,  including  the  simple  Analysis  of  Potable  Water,  and 
the  complete  Analysis  of  Mineral  Waters  and  Water  used  lor  Brevviug  or  other  Com- 
mercial purjtoees.— The  Analysis  ok  Articles  of  Food  and  Drink,— The  Analysis 
or  Assay  of  Duucs,  Pharma'  eutical  Preparations,  and  Commercial  Articles. 
—Analyses  for  Medical  Men,  including  Toxicological  Invbstigations.— Com- 

MKHCIAL  lNVKSTIGATIONS,etC. 


A  printed  Scale  of  Fees  will  be  sent  on  receipt  of  application  at  the 
Laboratory— la,  Chenies  Street,  Tottenham  Court  Road,  London,  W.C. 

ME.     EDMUND    RXJTTER, 

{lirotticr-in-law  to  the  late  Mr.  Orridge,) 

Medical  and  Chemical  Transfer  Agent, 

35,    M'">n'MTK    STREET,    CITY,    E.C. 
Qentlemcn  dcAirous  of  (  mcsh  or  purchnHJng  Businesses  may  ndvnntngeously 

coMult  Mr.  RUTTKR,  wlio  '  in  cvery  l>rutich  of  the   Profession  has  extend,  d 

over  a  p<!rifHl  of  'I'wonfy-slx  j<  ar-,  duriUK  which  thiio  he  has  liad  KstahllMhnieuts  in 
variouB  partR  of  lyondon  and  the  country.  This  circumstnnoc  hi  itself  Is  a  ButUctcnt 
guannit' I- of  Ills  uhliity  to  urrivu  at  tho  correct  vahiu  of  a  Ituslnctss.  Mr.  U.  can  with 
co:  ler  to  many  gentlemen  for  whom  li(i  hus  been  engnged. 

^  from  Venders  promptly  attended  to,  by  conildentlal  partioulan  being 

pin 

\lb.  Bottles,  e».  M.  each ;  lib.  Mtto.  12f.  6d.  each. 

This  Gompoaod  will  bo  found  mipcrlor  to  Borgamot  or  Lonion  for  SoentlDg  I*om«de«, 

Oonnoi  icii,  or  OIU.    (i  oz.  to  3  lb.  01.  OIItod.) 

T.  M.  ORPE,  329,  OLD  KENT  ROAD,  LONDON,  S.E. 

IMPORTKH  OF  KRKNCH   P0MADK8  AND  K88BNCK8. 

Obtained  through  Messrs.  Uaw,  Son  Jt  Thompton,  and  aU  WholMals  Bouiss. 
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31Icbicaf  &  (COcmicaf  Dc6t  Jlecoocn)  Dfjiccs, 

13a,  great  GEORGE  STREET,  WESTMINSTER,  8.W. 
Debt  Collector  and  Accountant, 

Begs  to  intimate  that  he  continues  to  devote  his  personal  and  careful  attention 
to  the  EECOVERY  of  DEBTS. 

CHEMISTS  and  DRUGGISTS  in  TOWN  or  COUNTRY,  by  availing  them- 
selves of  Mr.  PEACOCK'S  services,  will  insure  an  economical,  prompt,  and 
efficient  mode  of  recovering  their  outstanding  accounts. 

Terms  and  references  on  application,  or  sent  post  free. 

J.   W.    GOWING, 
Gummed  Label  Manufacturer, 

AND  GENERAL  PRINTER  TO  THE  TRADE, 

Will  be  happy  to  furnish  Estimates  for  Printing,  &c.,  &c.,  to  any  extent. 
Chemists  supplied  with  Slip  Labels,  and  Ornamental  Gold  and  Coloured  Print- 
ing in  every  variety  of  character.  Estimates  furnished  for  Patent  Medicine  Bills 
by  the  1000  or  10,000. 

GOOD   WORK  GUARANTEED. 
MACHINE  PRINTING  OFFICES,  WATTON,  NORFOLK. 

MESSRS.  BULLOCK  &  REYNOLDS 

Beg  to  direct  attention  to  the  experiments  upon  Medical 
Pepsin,  by  Professor  Tuson,  recorded  in  the  "  Lancet,"  Aug. 
13,  1870,  and  in  the  "  Pharmaceutical  Journal,"  Aug.  20, 
1870,  ^which  incontestably  prove  the  very  great  superiority 
of  their  preparation  in  point  of  digestive  power  over  every 
other  Pepsin,  British  or  Foreign. 

DOSE  :  TWO  TO  FOUR  GRAINS. 

Messrs.  Bullock   &  Reynolds   will  be  happy  to   forward  post  free  a 

Reprint  of  Professor  Tuson's  Paper  on  application. 

3,    HAJSrOYER    ST.,    HANOVER    SQUARE,    W. 

FEVER  POWDER. 

4s.  6d.  per  Bottle ;   Packets  2s.  9d.  each. 

PBEPARED    AND     SOLD     BY 

J.    L.    KIDDLE, 

31,  Hunter  St.,  Brunswick  Square,  London. 

This  Preparation  has  been  so  extensively  employed  by  the  Faculty,  and  its 
merits  so  universally  acknowledged  by  the  public  at  large,  as  to  render  ail 
further  remark  on  the  part  of  the  Proprietor  unnecessary. 

To  be  had  of  all  Wholesale  Druggists. 
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TI^^^IDE     D^TOTIOE. 


Bush  Lane,  Cannon  Street, 

London,  E.G.,  1st  July,  1871. 

We  have  this  day  admitted  into  Partnership  Mr.  Alfred 
RooKE  Squire,  whose  father  has  been  connected  with  the 
Firm  for  more  than  forty  years.  The  business  of  Whole- 
sale and  Export  Druggists  will  be  carried  on  in  future 
under  the  style  of 

BARRON,  SQUIRE  &  Co., 

by  whom   all    accounts  owing  to  or    by  the  late    Firm  ivill 
be  received  or  paid. 

Gratefully  thanking  our  friends  for  all  'past  favours,  and 
respectfully  soliciting  a  continuance  of  the  same  to  the 
New  Firm. 

We  remain, 

Your  obedient  S&rvants, 

DREW,   BARRON  Sf   CO. 


BIOHIiOBtDB  OF  METHYLENE 

New  Anassthetlc,  superior  in  its  action,  nnd  pro- 
ced  to  be  much  safer  for  Administration  than  Cinoroforni 
In  stoppered  bottles,  ir.s. ;  8  oz.,  8s.  6d. ;  4  oz.,  4s.  (id.; 
and  '2  oz.,  'Jg.  dd. 


e-j^.^^ 


COMPOUND    ANESTHETIC    -ffiJTHEB, 

For  proUucing  Local  Ancesthesia.— lu  4  oz„  10  oz.,  auU  ao  or., 

stoppered  bottles,  3«.,  4«.,  and  7s. 

STYPTIC     COLLOID, 

For  promoting:  the  Healing  of  Wounds  by  the  first  Intention,  for  treating  Open  or 
Fetid  Wounds,  and  for  arresting  llo'morrhagc.    In  2  oz.  and  4  oz.  bottles 
with  bniHh.  '21*.  v>d.  and  is.  c>d.',  16 oz..  \'2h.  ' 

OZONIC  ETHER,  OR  ETHEREAL  PEROXIDE  OP 
HYDROGEN,  FOB  DIABETES, 

In  ■«  oz.  !>()ttlrK,  ;tfl.  f.fl,  ;   loo/,..  7s.;  20oz.,l';». 

PEROXIDE  OF  HYDROGEN. 

CHARCOAL  CAPSULES, 

Containing  pure  Vogotablo  Irory  CharcoaL 

lu  bozM,  i»»  6d.  each. 
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W.  BOSTOCK, 

PHARMACEUTICAL  CHEMIST,  ASHTON-UNDER-LYNE, 

MANUFACTURER   OF   ALL   KINDS  OF 

Samples  and  Price  Lists  on  aj^pUcation. 
Proprietary  Lozenges  faithfully  prepared   and  stamped  with  Name,  &c.,  as  required, 
without  additional  charge. 

S7R.  IM  FHOSFB.  CO.  (Ckical  Food,  or  Farrisli's  Sjnip), 

Syr,  Ferri  et  Quiuse  Peracetatis. 
Chemical  Food  Tablets. 
Cod  Liver  Olein. 


liquor  Ferri  et  Quinse  Peracetatis. 
Syr.  Ferri  et  Quinse  Hypophospli. 
Syr.  Ferri  et  Mangan.  Superphosph. 

SOLE  PROPRIETORS  OF  THE  CITY  OF  LONDON  COUGH  LOZENGES  AND  PILLS. 
BREWER  &  MARSTO]^',  105,  London  Wall,  E.C. 

Liquor  Ferri  Pomati,  5s.  per  lb. 
Extract.     Ferri    Pomati,    10s.    per    lb. 

THE  above  are  two  of  the  most  elegant  and  effective  Preparations  of  Iron  in 
use.     They  are  strongly  recommended  by  the  most  eminsnt  of  the  Faculty. 
Prepared  by  B.  M.  JOHNSON,  Manufacturing  and  Pharmaceutical  Chemist, 
70,  Tottenham  Court  Road,  London. 


IN  BULK. 

A  good  Aperient  Pill  (Calomel  and  Colocynth)  well  coated  with  Sugar,  is  now 
supplied  to  Chemists  at  5s.  per  lb.     Samples  free  by  post  on  receipt  of  stamp. 

MANUFACTURED    BY 

ED^WIN     J.     ORCHARD,      CHEMIST,     SALISBURY. 

DISINFECTANTS. 

For  Preventing  Infection  from  Small  Pox,  Cholera,  Fevers, 
and  all  other  Contagious  Diseases,  use 

PERFUMED    CARBOLIC   ACID, 

Specially  Prepared  for  the  Sick  Eoom. 

This  solution  acts  powerfully  and  instantaneously  as  a  Disinfectant,  pre- 
venting the  spread  of  contagious  diseases,  and  at  the  same  time  affords  a  very 
refreshing  and  agreeable  perfume.  A  few  drops  sprinkled  about  the  bed-clothes, 
or  on  the  carpet  of  the  sick  room,  will  be  found  very  refreshing,  and  will  most 
effectually  purify  the  atmosphere  of  the  apartment. 

As  a  Mouthioash. — A  teaspoonful  in  half  a  tumbler  of  water  sweetens  the 
breath,  and  when  applied  with  a  toothbrush  in  the  ordinary  way,  materially 
prevents  the  formation  of  tartar  on  the  teeth. 


PREPARED  FROM  CALVERT'S  CARBOLIC  ACID, 

and  Sold  in  Is.  Bottles  by  the  Manufacturer, 

H.    C.    MASON,    Chemist,    Preston. 

N.B. — This  preparation  is  perfectly  safe  in  use,  and  does  not  injure  or  soil 
the  bed-clothes,  carpets,  or  any  fabric,  on  which  it  is  sprinkled. 

Sold  Wholesale  by  all  the  Patent  Medicine  and  Sundry  Houses. 
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HUBBUCK'S 

PURE  OXIDE   OF  ZINC 


PHAEMACEUTICAL  CHEMISTS  will  use  this  in  preference  to 
the  ZmCI  OXIDUM  of  the  Br.  Ph.  1867,  which  is  a  roasted 
Carbonate  forming  an  impure  Hydrate  instead  of  a  pure  Oxide. 

HUBBUCK'S  PURE  OXIDE  is  made  by  sublimation,  and  is 
warranted  to  contain  99.5  per  cent,  of  Pure  Oxide. 

Extract  from  '"''  FliarmaceuticalJournal  "  of  May  1,  1856, 
page  486. 

TEANSACTIOlJrS   OF   THE    PhaEMACEITTICAL    SoCIETT   OF  LoNDON, 

Wednesday,  April  2nd,  1856. 

"  On  Pure  Oxide  of  Zinc  for  Use  in  Medicine.'' 

•'  Mr.  Redwood  directed  the  attention  of  the  meeting  to  the  very  beautiful 
specimen  of  oxide  of  zinc  on  the  table,  which  had  been  presented  by  the  manu- 
facturer, Mr.  Hubbuck,  Some  of  this  oxide  had  been  submitted  to  him  for 
chemical  examination,  and  finding  it  to  be  remarkably  pure,  and  to  possess  in  a 
high  degree  all  the  chemical  and  physical  qualities  required  in  oxide  of  zinc 
intended  for  use  in  medicine,  he  had  suggested  to  Mr.  Hubbuck  that  it  should 
be  brought  under  the  notice  of  the  Society. 

"  The  specimen  of  oxide  of  zinc  on  the  table  was  not  only  free  from  all 
impurities,  but  it  possessed  the  other  qualities  required.  It  was  a  perfectly 
white,  light,  and  smooth  powder. 

"  Mr.  Hubbuck  stated  that  the  oxide  of  zinc  which  his  firm  made  for  use  in 
medicine  was  free  from  impurities  commonly  occurring  in  the  oxide  made  by 
combustion.  The  zinc  was  first  thoroughly  refined,  and  all  the  lead,  arsenic, 
cadmium,  iron,  and  other  impurities  removed.  The  pure  oxide  was  then 
produced  by  combustion,  abstracting  only  the  very  finest  part  of  the  product  for 
medicinal  purposes.  About  one-tenth  or  one-twelfth  of  the  whole  was  thus  set 
apart  in  producing  that  from  which  the  sample  exhibited  had  been  taken ;  and 
this  could  be  done,  since  their  usual  operations  requiring  them  to  make  several 
tons  of  oxide  every  day,  they  could  separate  as  much  as  was  required  in  a  state 
of  absolute  purity,  while  the  remainder  would  be  equally  valuable  as  a  pigment. 

"  The  Chairman  thought  the  mechanical  condition  of  substances  used  in 
medicine  was  often  a  matter  of  considerable  importance,  and  ought  to  be  con- 
sidered as  well  as  their  chemical  composition.  He  thought  the  specimen  before 
the  meeting  was  a  very  perfect  one  in  every  respect,  and  he  had  no  doubt  it  was 
the  sort  of  oxide  of  zinc  best  adapted  for  use  in  medicine." 


To  he  had  of  all  Wholesale  Druggists^  in  boxes  of  7  lbs.  and  14  lbs. 
eachf  Stamped  by  the  Manufacturers. 


The  Manufacturers  supply,  Wholesale  only,  in  quantities  of  not 
less  than  a  Quarter  of  a  Ton. 


HUBBUCK  &  SON,  24,  LIME  STEEET,  LONDON. 
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C.    p.    BUCKLE, 

77,  GRAY'S  INN  ROAD,  LONDON,  W.C. 

Manufacturer  of  Select  Pharmaceutical  and  Domestic  Preparations, 

EXPEESSED  JUICES  OF  HEKBS  AND  FKUITS— 
LIQUORS— FLUID  AND  OTHER  EXTRACTS— ESSENCES, 
TINCTURES,  AND  DISTILLED  WATERS- INGREDIENTS  GROUND 
FOR  PERCOLATION— PASTILS— COMBINATION  OF    FRUITS 
WITH   ISINGLASS  AS  JUJUBES- CANDIES— VEGE- 
TABLE, MEDICINAL,  &  FRENCH  SYRUPS,  &c. 

DAVID    SMITH    KIDD, 

Sians^ir  ^akr  0f  Hl^t^glat^ir   Spirits  ai  Wim, 

COMMERCIAL  STREET,  8H0REDITCH,   LONDON,  N.E. 

All  Spirits  warranted  made  purely  from  Grain,  and  65  O.P. 

W.  &  S.  KENT  &  SONS 

Beg  to  announce  that  they  continue  to  supply  the  Finest  Quality  of  French 

Wine  Yinegar,  Old  and  Well  Matured  in  Hogsheads  and  Tier^ons. 

Terms  and  Samples  on  application  to  the  Importers, 

UPTON-ON-SEVERN. 

N.B.— PURE  FLAVOURLESS  SP,  VINI. 

PURE    SPIRITS    OF    WINE. 

To  Wholesale  Druggists,  Chemists.  Perfumers,  &c. 

We  are  now  supplying  Sp.  V'm.  Rect.,  fine  qualities,  at  a  very  low  figure  for  cash  ;  free 
from  smell,  and  perfectly  clean ;  for  exportation  likewise.  Packages  to  be  paid  for  and 
allowed  upon  return. 

METHYLATED     SPIRIT    AND     FINISH,     64  0.  P. 

E.  BowERBANK  &  SoNS  are  selling  the  above  at  the  lowest  possible  cash  price  of  the  day , 
in  quantities  of  Five  Gallons  and  upwards.    Quotations  upon  application. 

NAPHTHA  at  current  market  rate. 
GATALONIAN    SHERRY,  6s.  6d.  and  7s.  6d.  per  gallon.  . 

A  good  sound  wine,  combining  body  and  strength,  and  specially  adapted  for  medicated 
wines  and  otber  purposes.    Packages  to  be  paid  for  and  allowed  upon  return. 

E.  BOWERBANK  X  SONS,  BI8H0PSGATE  DISTILLERY,  SUN  STREET,  LONDON. 

ORANGE  ^WINE,  finest  quality  ; 
Guaranteed  not  to  cause  a  deposit  or  become  opaque  by  the  addition  of  quinine.    6s.  per 
gallon,  net  cash. 

VINEGAR,  MALT,  SUPERIOR,  from  Is.  8d.  to  2s.  9d. 
per   gallon,    net  cash. 

BOWERBANK'S 
CELEBRATE  DP  URE  SPIRITS  OF  ^WINE 
Is  used  by  all  the  principal  Wholesale  Druggists,  Pharmaceutists,  and  Perfumers  in  town 
and  country.  The  No.  1  and  2,  54°  to  65°,  guaranteed  made  from  grain,  and  will  bear 
testing  with  Ammonia.  It  is  allowed  to  be  the  best  article  out  for  making  Tinctures, 
Essences,  and  the  most  delicate  Perfumes,  being  perfectly  free  from  smell  and  Fusil  Oil. 
Can  be  obtained  through  Druggists,  with  E.  B.  &  Co.'s  name  and  label  on  bottles,  etc. 

BISHOPSGATE  DISTILLERY,  SUN  STREET,  LONDON. 
Also  at  DUNNING' S  ALLEY,  and  1,  LAMB  ALLEY. 

N.B.—No  connection  with  the  House  styled  Bishopsgate  Distillery  and  Wine  Company. 
Established  1782.]  [Cheques — Bank  or  England 
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MOESON'S 

MEDICINAL  PEPSINE, 

OR    DIGESTIVE    POWDER, 
(PEPSINE  AOIDE  AMYLACEE,  OU  POUDRE  NUTRITIVE,) 

Containa  the  active  digestive  principle  of  the  gastric  Juice  of  the  stomach,  purified  and 
rendered  permanent  and  palatable.    Dose  :  15  to  20  Grains. 


MORSON'S  PEPSINE  PORCI, 

Or  Pepsine  obtained  from  the  Stomach,  of  the  Pig,  in  a 
p\ire  and  palatable  form. 
(NEUTRAL.)— Dose :  5  to  10  grains. 
•»*  These  Preparations  of  Pepsine  are  carefully  examined  and  tested  by- 
Professor  Bedwood,  and  guaranteed  by  him  to  answer  to  the  tests 
indicated.    Every  Bottle   containing  the   preparation  named,  and 
bearing  the  Trade  mark  of  T.  Morson  &  Son,  BUT  NOT  OTHEE- 
"WISB,  is  sold  with  such  guarantee. 


k:k,bosotb. 

Caution  to  Buyers. — The  sole  English  Manufacturers  of  this  Article  are 

the  undersigned — 

THOMAS  MORSON  &  SON,  31,  33,  &  124,  SOUTHAMPTON  ROW, 

LONDON,  W.O. 


EPENTHE. 


PREPARED  EXCLUSIYELT  FROM  OPIUM. 

(Dose  the  same  as  Tinctura  Opii.) 


PBICB  BIGHT  SHILLINGS  PER  POUND. 


From  the  "Lancet,"  Dec.  18,  1869. 
Nepenthe,  or  Anodyne  Tincture  {prepared  hy  Messrs.  Ferris  <£'  Co.,  Bristol). 
This  preparation  really  consists,  as  stated,  solely  of  opium,  resembling 
somewhat  the  liquid  extract  of  the  British  PharmacopoDia.  It  is  claimed  for  it 
that  it  does  not  produce  headache,  stupor,  giddiness,  depression  of  spirits, 
diminution  of  nerrous  energy,  prostration  of  strength,  nor  constipation  ;  it 
is  doubtless  less  stimulating  than  those  preparations  of  opium  made  with  the 
solid  and  crude  drug ;  and  a  further  commendation  of  Nepenthe  is  its  uni- 
formity of  strength.  The  Nepenthe  ititonded  for  subcutaneous  iryeotion  is  of 
doable  the  ordinary  strength ;  and  that  it  is  really  so  we  have  verified  by 
analysis.  

May  be  procured  direct  from  the  Sole  Manufacturers, 

FERRIS,   BOORNE,   TOWNSEND,  &   BOUCHER, 

Wholesale  Druggists,  Bristol. 
Ferris  &  Go.'s  Syrup  of  Chloral  Hydrate,  2s.  8d.  per  lb. 

A  liberal  Discount  allowed  to  the  Trade.    WImImaIc  Temu  apon  applicatiou. 

2  X 
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FOOT,    BARRET   Z  TEMPLE, 

(Late  C.  Foot  &  Co.,) 
MANUFACTURING    CHEMISTS. 

ESTABLISHED  1816. 

Makers  of  Acetic  Acid  of   all   the  various  trade  Qualities, 
Mineral  Acids,  Pure  and  Commercial. 

MANUFACTUEERS   OF 

GAEDNEH  &  AINSLIE, 

MANTJFACTUREES   Or 

Couccnfratcb  Decoctions,  infusions, 

LIQUOES,    SYRFPS,    &c. 


68,    GEORGE    STREET,    EDINBURGH. 

WARNER,  CARTER  &  CO., 

WHOLESALE    &    EXPORT   DRUGGISTS, 

CHARTERHOUSE  SQUARE,  E.G.,  LONDON. 

Richard  Warner,  late  of  the  firm  of  Allen,  Warner  &  Co.,  and  formerly  with 

Messrs.  Thos.  Roper  &  Co.,  Falcon  Square. 
Frederick  Paul  Carter,  upwards  of  15  years  with  Messrs.  Arthur  S.  Hill  & 

Son,  London. 

CASH    VERSUS    CREDIT. 


CASH  BUYERS  OF  DRUGS  AND  CHEMICALS 

For  Home  or  Foreign  Trade,  are  respectfully  invited  to  apply  for  Quotations  to 
GEORGE  WALKER,  Drug,  Chemical,  and  Commission  Agent,  90,  Upper 
Ground  Street,  Blackfriars,  London. 

B.    ROBINSON, 

planufacturing  Cfjemist  ant(  M^iilUx, 

PENDLETON,  MANCHESTER. 
Concentrated  "Waters,  Infusions,  Decoctions,  Liquors, 
Syrups,  &c.,  &c. 
ROBINSON'S    PATENT    SOLVENT    PENCIL. 
An  Elegant,   Novel,   and   Effectual  Application   for 
Removing  Hard  or  Soft  Corns,  Warts,  &c.    Retail,  6d.  each.  „      .  „  r> 

N.B.—SampUs  may  be  seen  at  the  London  Show  and  Sale  Booms,  42 A  Cannon  Street,  E.G. 
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DIXON,  DEAN  &  GO:S 
iflnnuttf  iffusfrttfci)  %mht  (Catafogue 

(Including  DIAEY  and  ALMAJSTAOK for  1872) 

Of  Surgical  Appliances,  Druggists^  Sundries  of  every  de- 
scription, and  Meteorological  Instruments,  &c.,  may  be  had 
on  appKcation  to 

DIXON,  DEAN  &  CO., 

WHOLESALE  AND  EXPORT  DRUGGISTS'  SUNDRIESMEN, 
SPONGE  MERCHANTS,  &c. 

14, 15,  and  16,  Cow  Cross  Street,  Smithfield,  London,  E.C. 


N.B. — It  is  requested  that  business  card  be  sent  with  application. 

n.  EC.  nvEiLL^RD  &  soisrs, 

44,   BARBICAN,   LONDON,  E.C. 

WHOLESALE  AND  EXPORT 


'4. 

s 

r  1 

m 

s 

3 

OMNIA 


AND  PATENT  MEDICINE  VENDERS 

Importers  of  Leeches,  &c.,  and  Manufactxirers 

of  Aquariiuns  for  Leeches. 

MERCHANTS  AND  GENERAL  SUIPPERS. 

Indents  accompanied   by  a  remittance  faithfully  and 

promptly  executed. 

SOLE  LONDON  AGENTS 
For  the  old-cstabltHhcd  and  Justly  celebrated 

Leicester  Spread  Plasters. 

Reduced  Priee$.—Emp,  Adhoslvum  Ont.,  M.  (id.  per  doz.     Ditto,  No.  '-»,  4s.  Qd.    Ditto 

No.  3, »».  ed. 
AU  deseHptUma  0/  PUutera  on  varioua  Fabrics  kept  in  ttock.        ^ 
PROPRrETORS  OP- 
DaureU't  Celebrated  Embrocation  for  Bheumatiam,  &o. 
Frank's  InfaUible  Oough  Bemedy. 
Fitoh  A  Nottingham's  Celebrated  Cough  Losenges  at  i$.  per  lb.     By  the 

8  lb.  or  6  lb.  bottle,  I0.  9d.  per  lb. 
Fitoh  A  Nottingham's  effloient  Worm  Cakes.    In  Ub.  tint,  3«.  each. 
Papier  da  Bis.    A  rery  superior  Prepared  Wafer  Paper.  In  6d.  boxes.    Wboleealo,  It. 

per  dozen. 
**  Inrisible  "   Face  Powder.   JhMkets  6d.    Bozes,  If.  and  St. 
Invisible  Wool  for  the  Bar.   Faokets,  id. 

OaUUoffum  $tnt  on  reorijpf  0/  Trade  Oard, 
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Registered  for  Transmission  Abroad. 


PUBLISHED    ON    THE    10th    OF    EACH    MONTH. 

MATHER'S 

HOME  AND  EXPOKT 

MONTHLY  PRICE  CURRENT 


or 


PROPRIETARY  ARTICLES,  PERFUMERY, 

SURGICAL  PLASTERS, 


ETC.,  ETC. 


Chemists  and  Druggists  not  receiving  the  above  in  due 
course,  are  respectfully  requested  to  forward  their  names  and 
addresses  to  W.  MATHER,  14,  Bath  Street,  Newgate  Street, 
London,  when  they  will  be  placed  on  the  register  for  regular 
transmission. 

Merchants,  Shippers,  and  ^Wholesale  Buyers  desiring  to 
have  the  above,  with  full  particulars  of  terms  and  discounts 
will  kindly  forward  the  Card  of  their  Firm. 


LONDON    WAREHOUSE: 

14,  Bath  Street,  Newgate  Street   E.C. 


MANCHESTER    ^WAREHOUSES: 
19,  HANGING    DITCH,    AND    109,    CHESTER    ROAD. 

MANUFACTORY : 
TRENTHAM  STREET,  HULME,  MANCHESTER. 
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WILLIAM   MATHER, 

WHOLESALE   AND   EXPORT 

DRUGGISTS'   SUNDRYMAN, 

Court  piaster,  CSoHj  iSeatera*  .Skin;  antj 

.Surgical  piaster  i^anufacturer,  ^urtjical  ^Instrument  anti 

iPetitcal  Slass  ©ealer, 

14,  BATH   STREET,   NEWGATE  STREET,  LONDON; 
19,   HANGING  DITCH,  and   109,   CHESTER   ROAD,    MANCHESTER. 


Manufactory '.—Trentliain  Street,  Hulme. 

MATHER'S 

law  litols*  Fiiilif  B@tlte, 

The  "PRINCESS"  with  Eabthenwabe  Fittings. 

Is  unique  in  shape,  and  possesses  ad- 
vantages over  all  others  ;  is  a  combina- 
tion of  the  flat  and  upright  feeding 
bottles  ;  is  perfect  in  action  and  simple 
in  construction  ;  can  be  placed  in  any 
position  without  danger  or  leakage ;  can 
be  emptied  of  its  contents  to  the  last 
drop.  Price  8«.  per  dozen. 
registered. 


MATHER'S    ROYAL    BALSAMIC    PLASTERS. 

On  Leather.— Ue&ri  Shape,  per  dozen,  8d.,  1«.,  1«.  id.,  2s.,  2«.  8d.,  and  is. 
Long  Shape,  per  dozen,  8d.,  Is.  id.,  2s.,  2s.  8d.,  is.,  and  6*. 


MATHER'S 

IMPROVED    INFANTS'    FEEDING    BOTTLES. 

Per  dozen,  is.,  is.  dd.,  Is.,  12s.,  lis.,  and  20«. 


MATHER'S   CHEMICAL    FLY    PAPERS. 
20«.  per  1000. 


10  pop  cent.  Discount  for  Cosh, 


SPECIAL  QUOTATIONS  TO  WHOLESALE   AND  EXPOBT   BUIB 
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ROBINSON  &  SONS, 

SPINNERS  AND  MANUFACTURERS  OF 

Cotton  antj  iFlai  lEmts,  Carbcb  Cotton 
TOooIs  for  burgeons*  use,  anb  pure  for 

tjje  JKanufacture  of  ©xin  Cotton. 
WHEAT  BRIDGE    MILLS, 

Neab  CHESTEKFIELD. 

DEPOT  :     17,     BOUVEKIE     STREET, 
FLEET    STREET,    LONDON". 


SHILLCOCK'S  PATENT  LEECH  VASE 

Is  now  fitted  with  Earthenware  as  well  as  Metal 
Plates  ;  both  supplied  at  the  same  charges ;  viz. ,  for 
100  Leeches,  20/- ;    50,  15/- ;  25,  12/6. 

Wholesale  Agents — 
Maw,  Son  &  Thompson,  and  the  Wholesale  Houses. 


"Lewisham,  S.E., 
•'  April  9tL,  1869. 
"Mr.  J.  B.  Shillcock:.— Sir,— I  have  had  one  of  your 
Leech- Vases  in  use  for  several  months,  and  am  very  much 
pleased  with  it,  as  it   keeps  the   Leeches   healthy,   and   I 
rarely  find  a  dead  one. 

"  Yours,  etc.,  C.  W.  Reed." 


GEORGE     BROWN     &     SONS, 

31,  Cow  Cross  Street,  London,  E.C. 

DEALER  IN 

DRUGGISTS'    SUNDRIES 

AND 

MEDICAL  GLASS  &  EARTHENWARE. 


Estimates  given  for  fitting  out  orders.      Catalogues  forwarded  by  post   on 

application. 


PILL 


ROBINSON  &  SONS, 

MANUFACTUKERS  OF 

Eouiid,  Square,  Oval,  and  Octagfon 
Paper  and  Willow  Boxes. 

WHEAT  BRIDGE  MILLS, 

Near  CHESTERFIELD. 


DEPOT  :    17,    BOUVEEEB    STREET, 

FLEET  STREET,  LONDON. 

Honourable  mention  for  Cardboard 
Boxes,  1862. 
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LYNCH  &  CO.'S 
COMPLETE    CATALOGUE 


OF 


SHOP    FITTINGS, 

AND 

SURGICAL    INSTRUMENTS. 


L.  &  Co.,  for  the  greater  convenience  of  their  friends 
and  the  Trade  generally,  have  introduced  the  system  of 
NUMBEBiNQ  EVERY  ARTICLE  in  their  Catalogue,  thereby 
economizing  time  in  ordering,  enabling  purchasers  readily 
to  particularize  exact  goods  requirad,  and  ensuring  ac- 
curacy in  execution  of  orders.  A  few  simple  examples 
given  in  preface  will  serve  to  illustrate  the  working  of 
the  system.  Each  part  is  furnished  with  a  separate  index 
and  is   complete  in  itself. 


MAT  BE  HAD  ON  APPLICATION,  WITH  BUSINESS  CARD,  TO 

LYNCH   &   CO., 

171a,  ALDERSGATE  STREET,  LONDON,  E.G. 

Jamtary  Ist,  1872. 
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TREBLE    X    SON, 
3Ttebicaf  SOop  /itteuB  &  SOoto  (Case  Jltafters, 

42,  GLOUCESTER  STREET,   HOXTON,   LONDON. 
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DESIGN  FOE  DEUGGISTS'  WALL  FITTINGS.  Drawers,  and  Lockers  for 
bottles,  etc.,  and  Shelves  above  for  jars  and  bottles — 10  ft.  or  12  ft.  long,  and 
about  9  ft.  6  in.  high. 


MODERN  DISPENSING  COUNTER.  The  centre  part  for  sponge,  and 
marble  slab  on  top  for  soda-water  ;  screen  above,  with  mirror  in  centre,  and 
cases  on  either  side,  about — 6  ft.  long  and  4  ft.  9  in.  to  top  of  cases,  and 
about  5  ft.  6  in.  to  top  of  mirror. 

PLANS  AND  ESTIMATES  SUPPLIED  FOR  SHOP  FIHINGS  AND  SHOW  CASES. 
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TREBLE  &  SON, 

MEDICAL    SHOP   FITTERS 

AND 

SOotD  (Case  DTlafeers, 

42,  GLOUCESTER  STREET,  HOXTON,  LONDON. 


DESIGN  FOU  AN  UPKIGHT  SHOW  CASE  for  side  of  Shop— 10  ft.  or  12  ft. 
long,  and  about  9  ft.  6  in.  high,  with  mirror,  and  Sponge  Case  with  marble 
top  in  the  centre,  and  glass  oase^  on  either  side. 


BENT  SHOW  CASE  and  maho- 
gany Drawers  for  proprietary 
articles — 4  ft.  or  6  ft.  long  x 
8  ft.  6  in.  high  X  2  ft.  deep. 


TABLE  WITH  SQUARE  SHOW 
CASE  on  top  for  the  centre  of 
Shop— 4  ft.  or  6  ft.  long  x  3  ft. 
G  ia.  high  x  2  ft.  deep. 


PLANS  AND  ESTIMATES  SUPPLIED  FOR  SHOP  FIHINQS  AND  SHOW  CASES. 
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•:n-otzgb    of    k,e:m:o-^;^.a.il,. 


F.    NEWBERY    &    SONS, 
WHOLESALE   PATENT    MEDICINE   VENDERS. 

125  TEARS  IN  St.  Paul's  Churchyard, 

Beg  to  announce  that,  in  consequence  of  the  Increase  of  their  Business,  they 
have  removed  to  larger,  modern,  and  more  commodious  Premises,  situate 

No.  37,  NEWGATE   STREET. 

Their  New  and  Complete  Catalogue  sent  on  receipt  of  Trade  Card. 

iS"  Special  Agents  for  Moor's  Spread  Plasters. 

Sold  hy  all  the  Whole-       ^^2^-'  2«.  9d. 
sale  Houses  in  London,  ^^'  ^' 

Edinburgh,       Liverpool, 
Manchester,  York,  Leeds, 
Thirsk,  and  hy  respect- 
able   Pharmacists     and  ►=-== 
Chemists.                                  P^^  Bottle,    '^^^ra 

MATTHEW  TOMLINSON, 

TOMLINSON    STREET,     HULME,     MANCHESTER. 


Department  A. 

DRUGGISTS'    SUNDRIES. 

Comprising  Infants'  Feeding  Bottles,  Medical  and  Chemical  Glass  and 
Earthenware  ;  Chip,  Willow  and  Cardboard  Boxes  ;  Trusses,  Elastic 
Stockings ;  Surgical  Instruments  and  Appliances ;  Laboratory  and  Shop  Utensils, 
Scales,  Perfumery,  and  Toilet  Requisites,  &c.,  &c. 

Department  B. 

SURGICAL   SPREAD   PLASTERS. 

From  pure  ingredients,  carefully  manipulated,  and  spread  by  improved  machinery 
upon  all  the  various  fabrics  in  use  ;  and  the 

PATENT  COD-LIVER  OIL  PLASTERS  ON  LEATHER. 
Department  C. 

SHOP    FITTINGS. 

Fixtures,  Decorations,  and  Cabinet  Furniture  ;  Air-tight  Glass  Cases;  Silvered 
Glass  Mirrors  and  Glass  Tablets  ;  Labelling  and  Writing  in  all  their  branches ; 
Patent  Species  Jars  ;  Window  Carboys,  Stoppered  Bottles,  Ointment  Jars, 
and  Utensils  of  every  description. 

estimates  given  for  complete  outfits. 

Foremen  of  taste  and  experience  sent  out  to  plan  and  advise. 

WORKS,  WAREHOUSES,  AND   SHOW  ROOMS   OPEN    FOR    INSPECTION  AT  ABOVE    ADDRESS, 

Illustrated  List  Free  on  Application. 
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I^ESr^II^^^TOI^S 


N08.  1  to  4. 


Nos.  7  to  9. 


No. 


Description. 


( 

?^ 

Wholesale. 

Retail. 

\. 

¥ 

Shjape. 

pe7 

'  doz. 

each. 

s. 

d. 

s.  d. 

Oval       ... 

8 

0 

1     0 

12 

0 

2     0 

"       !!! 

18 

0 

2     6 

„ 

21 

0 

3     0 

Square  ... 

28 

0 

4     0 

30 

0 

4     0 



... 

„ 

48 

0 

7    6 

,      36 

0 

6    0 

„ 

48 

0 

7     6 

Oval 

30 

0 

5    0 

42 

0 

6    0 

,, 

36 

0 

6    0 

" 

48 

0 

7     6 

','         ... 

48 

0 

7     6 

Square    ... 

30 

0 

4    0 

Oval        ... 

30 

0 

5     0 

..     ... 

... 

„ 

42 

0 

6     0 

^    Megistered. 

Square   ... 

72 

0 

10     6 

•  / 

Oval       ... 

72 

0 

10     6 

30 

0 

.5     0 

... 

... 

," 

42 

0 

6    0 

Orinasal   ... 

86 

0 

5     0 



60 

0 

8     6 

Oval       ... 

36 

0 

ft    0 

... 

... 

Contain  1  Metallic  Plate. 

28    24 

and  25 

,,      2 

M 

» 

1.  Improved        

2.  Metallic  

3.  Metallic,  Silk  Velvet  Pads 

4.  Silver  plated  Wire,  ditto 

5.  Ditto  ditto 

6.  Ditto,  Elastic  Mouthpiece 

7.  Gold  ditto,  Silk  Velvet  Pads 

8.  Threefold  Silver  plated,  Velvet 

Pads  and  Silk  Mouthpiece 
6.  Threefold  Gold  plated  ditto  ditto 

10.  AiiRiAii  Respiuatoh  (black  or  drab). 

Silver  plated,  Ladies'  size 

11.  Gold  plated,  ditto        

12.  Silver  plated,  Gents'  Size 

13.  Gold  plated,  ditto        

14.  Gold  plated  Wire,  full  size 

16.  Orinasal,  Silver  plated  Wire 

17.  Ladies' Miniature,  Silver  plated... 

18.  Ditto,  ditto.  Gold  plated 

19.  MANIFOLD  Respirator. 

Variable  Power,  six  Metallic  Plates 
(four  moveable)  Gold  plated 

20.  Ditto  ditto  ditto  ditto 

21.  Gents'  Full  Size,  Silver  plated 

22.  Ditto,  Gold  plated    

23.  Cotton  Wool  Respirator. 

24.  Silver  plated       

Gold  plated         

25.  (As  recommended  by  Prof.  Tyndall. 
Ditto  ditto,  Gold  plated     

Nos.  1    2    and    3  

„    4    6    6    10    11     16    17    18    21    22 

„    7    8    9    12    13  and  14     „       3       ,,  „ 

„    19  and  20     '."        *.'..  „       6        ,.  ,, 

One  Dozen  of  any  size  will  be  sent  in  a  Glass-Top  Shoic-Box  without  extra  charge. 
A  MAHOGANY  GLASS-TOP  SHOW  CASE  given  with  Orders  amounting  to  £2  and 

upwardH. 
A  Larger  and  Handsomer  CASE,  with  Bent-Glass  Front  and  Moveable  Tray  (size 
22  by  12  by  4  inch)^witii  £.'.  worth. 

~~"  BOUBNE    &   TAYLOR, 
Smelling  Bottle  Manufacturers,  and  General  Drupfffists'  Sundryraen, 

a:.,  CASTLK   STRKKT,  HOLIJORN.  LONDON,  E.G. 


TIN 


BOURNE   &  TAYLOR'S 

FLOATING  LIGHT, 


with  keflectino  float. 


ThCHO  Floats  give  a  B<Ater  Light  and  Burn 
^Longer  than  any  other. 

In  Cd.  boxoM,  An.  per  dozen ;  In  \s.  hoxos,  8». 
per  dozen.  GLSSKsfor  burning  the  Oil,  7«.  per 
dozen. 

SMELLING  BOTTLE  MANUFACTURERS  &  GENERAL  DRUGGISTS' 8UNDRIESMEN, 

85,  OASTLB  8TBEET,  HOliBOHN,  LONDON,  B.C. 
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1101^CE0FJK.T:E3L^Zr. 


E.  GOULD  &  SON, 

CHEMISTS  BY  APPOINTMENT  TO   THE  LONDON   HOM(EOPATHIO 

HOSPITAL, 

iManufartuilufl  l^omttoputijit  CJemtete, 

WHOLESALE   AND   RETAIL. 

E^"  Illustrated  Prospectus  and  Trade  List  forwarded  post  free. 

THE  NEW  PHARMACOPCEIA  PREPARATIONS. 

32,  MOORGATE    STREET,   E.G.,  and  20,  BISHOP'S   ROAD,  W. 

HOMCEOPATHIC    MEDICINES. 
EPPS'S 

SHOW  CASES  AND  SELECTIONS, 

42s.,    65s.,    eSs.,    126s. 

ini.LXJSTie.A.TEID    I^I^ICE    LIST. 

JAMES  EPPS  &  CO.,  HOMCEOPATHIC  CHEMISTS, 

48,  THREADNEEDLE  STREET,  E.G. ;  170,  PIGCADILLY,  S.W. ; 
AND  112,  GREAT  RUSSELL  STREET,  BLOOMSBURY,  W.G. 

BENZINE    COLLAS. 

This  useful  article  may  now  be  obtained  of  all  the  Wholesale  Patent 
Medicine  Houses  as  formerly,  and  can  be  sold  (by  Act  of  Parliament) 
free  of  all  restrictive  Licences  by  all  dealers. 

Price    Qd. — 4s.  ^er  doz. ;  la. — 8s.  ^er  doz. ;  Is.  tJcZ. — 13s.  Qd.  per  dox. 
1000  Sandhills  with  name  with  all  £1  worths. 


GENERAL  AGENTS— 

J.  SANGER  &  SOlSrS,  150,  OXFORD  STREET. 

WIDOW  WELCH'S  PILLS 

(KEARSLEYS')  in  White  Wrappers. 

1000  Handbills  and  2  Tin  Show-Cards  supplied  with  all  Orders 
for  1  dozen  (13)  Boxes. 

Price  27s.  per  dozen,  subject  to  10  ^er  cent,  for  cash. 


GENERAL  AGENTS— 

J.  SANGER  &  SONS,  150,  OXFORD  STREET,  W. 
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LEATII   &    ROSS'S 

9,  VERB   STREET,  W.,  AND 
5,    ST.    PAUL'S    CHURCHYARD,    E.G., 

LONDON. 


ESTABLISHED    1835. 


AGENTS'    SHOW   CASES. 


HANDSOME  COUNTER  CASES 

ABE   NOW   FITTED   FOR 

The   Ghemisfs   Counter, 

OONTAININa 

THE  MOST  SALEABLE  HOMCEOPATHIC  MEDICINES. 
PRICES— £4  4s.,  £3  3s.,  and  £2  2s. 


Agents  for  L.  &  R.'s  Medicines  are  now  established  in  every  town  of  any 
importance  in  England,  gome  of  the  principal  towns  in  Ireland  and  Scoiland, 
several  of  the  Diiiisii  Colonies,  and  India  and  America.  Upwards  of  650 
Chemists  have  accepted  the  Agency,  and  many  have  found  this  branch  a 
profitable  anziliary  to  their  other  bosiness. 

Those  desirous  of  becoming  Agents  will  please  address  their  communications 
to  the  Wholesale  Dtpai-tment,  0,  Yere  Street,  enclosing  their  Dosine&s  Card, 
and  reference  to  some  London  House  with  wli9m  they  have  done  business ; 
immediately  on  receipt  of  which,  every  hiformatiou  will  be  famished  relative  to 
the  Agency,  and  a  list  of  those  now  established  supplied. 
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BAILDON'8  INDIA-RUBBER  CAP8ULE8: 

A  most  Efficient  Protection  against  Accidents  in  the  Keeping, 
Dispensing,  and  Selling  of  POISONS. 
Their  use  involves  no  change  in  the  arrangements  of  the  bottles  in  any  shop, 
causes  no  trouble,  and  is  the  least  expensive  of  the  thi-ee  plans  recommended  by 
the  Council  of  the  Pharmaceutical  Society. 

To  H,  C.  BAILDON,  Pharmaceutical  Chemist,  Edinburgh. 

"Your plan  is  the  most  practicable  of  any  yet  put  forward,  aud  I  shall  most  certainly 
adopt  it."— W.  Hodges,  Pharmaceutical  Chemist,  Chester. 

"  I  am  sure  the  whole  body  of  Pharmacists  ought  to  be  grateful  to  you  for  making  it 
known."— S.  B.  Tuhvey,  Pliarmaceutical  Chemist,  Plymouth. 

Wholesale  Agents : — 
S.  MAW,  SON   &  THOMPSON,  11  &  12,  Aldersgate  Street,  London. 

JAMES    LYNE    HANCOCK, 
inbia=31u66er  3Ttanufacturer. 

ESTABLISHED  1833, 

AIR  BEDS  AND  CUSHIONS;    HOT  WATER  BEDS  AND  PILLOWS; 

BED  SHEETING  (WATERPROOF)  ; 

URINALS    FOR    BEDS,   &c. ;     HOSPITAL    SHEETINGS; 

ELASTIC   STOCKINGS,   KNEE   CAPS,  &c. ; 

INDIA-RUBBER    ENEMAS;       TUBING    FOR    FEEDING    BOTTLES; 

CHEST  EXPANDERS  ;  TEATS— VARIOUS  ;  BREAST  BOTTLES. 


Illustrated  Catalogues  on.  Application. 

All  Orders  should  be  Addressed  to  the  Warehouse  and  Works, 

266,  Gos^wELL  Road,  London,  E.G. 
TAMAR    INDIEN, 

A  Laxative,  Refreshing,  and  Medicated  Fruit  Lozenge,  the  immediate  relief  and  specific 
cure  of  Constipation  and  its  consequences,  Headache,  Bile,  Haemorrhoids,  &c.  Tamar, 
unlike  pills,  and  the  usual  purgatives,  is  agreeable  to  take,  and  never  produces  irritation. 
Prepared  and  sold  by  E.  GRILLON,  122,  London- wall,  E.G.  May  be  had  also  of  Messrs. 
Barclay  &  Sons,  and  all  chemists.    Price  2s.  6d.  per  box.  Government  stamped. 


DR.    DURAND'S    MEDICATED    FLANNEL. 

jfo.  oi.—jteport  of  Dr.  BONNEBIE,  of  Brussels  {vide  previous  reports  from  British  and 
foreign  physicians). 

"  I  hereby  certify  that  I  have  examined  Dr.  Durand's  Health  Flannel,  and  fully  tested 
its  efflcacy  in  cases  of  Rheumatism,  Neuralgia,  Sciatica,  Pleurodyne,  Lumbago,  etc.,  and 
I  confidently  recommend  it  both  as  a  preservative  and  curative  of  those  maladies."— 
A.  BONNBRIE. 

Descriptive  Catalogue  of  Dr.  Durand's  Health  Bands  and  Medicated  Flannel 
(Patented),  post-free  of  Messrs.  MARTIN  and  CO.,  27,  Coleman  Street,  B.C. 

HASSELBY'S 

ELECTRO  GILDING  &  SILVERING  FLUIDS. 

They  will  instantly  Gild  or  Silver  all  Articles  of  Gold,  Silver,  Copper,  or  Plated 
Goods,  restoring  their  original  brilliancy,  depositing  a  coat  of  pure  Gold  by  means  of  a 
small  Electric  Battery,  or  a  coat  of  pure  Silver  by  simply  rubbing,  restoring  the  original 
brilliancy  and  beauty  of  all  Plated  Goods.  Solid  Silver  constantly  cleaned  with  this  fluid 
rapidly  increases  in  weight  and  value.  It  is  most  useful  and  economical  to  restore  and 
keep  in  order  all  massive  silver  belonging  to  the  Table,  Carriage,  or  Harness. 

Is.  6d.  each  per  Bottle — Battery  included  for  Gold. 

SOLE  WHOLESALE  AGENTS— 

CEOWDEN    &    GAEEOD,    FALCON    SQUAEE,    E.G., 

Or  may  be  ordered  through  Patent  Medicine  Warehouses. 
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WHITE    AND    SOUND    TEETH. 


ORIENTAL    TOOTH     PASTE. 

This  old-established  and  increasingly  favourite  Dentifrice  has  been  Forty 
Years  before  the  Public,  warranted  to  retain  its  properties  and  keep  in  good 
condition  in  any  climate. 

The  original  and  only  genuine  is  manufactured  solely  by 

JEWSBURY  &  BROWN,  Chemists,  Manchester, 

Sold  universally  by  Chemists  and  Perfumers,  at  Is.  6d.  and  2s.  Qd. 
The  Trade  and  Shippers  supplied  by  the  leading  houses  in  London  and  elsewhere. 

Cements  for  Broken  Articles,  &c. 

FOULKES'    CEMENT 

(THE    ORIGINAL). 

This  Cement  has  obtained  a  reputation  hitherto  unequalled  by  any  othei 
similar  preparation  for  repairing  GLASS,  CHINA,  EARTHENWARE  of  all 
kinds,  WOOD,  IVORY,  LEATHER,  MARBLE,  CARDBOARD  and  INLAID 
WORK,  PAPIER-MACHE,  FOSSILS,  JEWELLERY,  CHILDREN'S  TOYS,  fasten- 
ing the  TIPS  OF  BILLIARD  CUES,  AND  EVERY  DESCRIPTION  OP  MUSEUM 
WORK. 

The  articles  repaired  will  bear  washing  in  boiling  water.  This  favourite  Cement  is, 
without  doubt,  one  of  the  most  useful  ever  invented— it  adheres  with  the  greatest  faollity. 
and  may  be  used  to  articles  of  almost  every  material. 


FOULKES'     NEW    FLUID    CEMENT 

(COLOURLESS  AND  TRANSPARENT). 

Specially  adapted  for  GLASS,  and  all  the  finer  descriptions  of  EARTHEN- 
WARE, and  NON-ABSORBENT  SUBSTANCES  GENERALLY. 

Ita  use  combines  the  maximumot  neatness  and  strengtli  with  the  mintmum ot  trouble. 

Amongst  its  qualities  raav  be  enumerated— I'orfect  Trunspuniicy  ;  Total  Absence  of 
Colour  ;  Fluidity  and  Readiness  for  immodiato  use,  and  sucli  oxtru'mo  tenacity  as  resists 
the  greatest  breaking  power  tliat  can,  under  any  ordinary  or  probable  circumstances,  bo 
brought  to  bear  upon  it;  while  in  its  unyielding  qualities  to  both  heat  and  liuids  it  will 
bo  found  10  surpass  every  other  yet  introilucod. 

In  using  It,  all  trouble  of  heating  It  is  saved.  It  sets  clear  as  glass,  and  In  one  quarter 
the  time  required  by  other  preparations  sold  for  cementing  purfjosos.  Tiio  moment  any 
article  has  been  broken,  it  can  on  the  Instant  bo  repaired,  iHjforo  the  edffo*»  Imve  con- 
tracted dost,  and  In  oonsorjucnco  will  admit  of.  in  most  cases,  an  iMrKRCKPTiuLB 
Joining.  From  the  small  quantity  required,  this  Cement  will  bo  found  tho  most 
eooDomical. 

In  BotiUs  at  6d.  and  Is.     Or  in  BotlUn  toith  Oround-glau  Cap$  {requiring  no 
Cork),  and  Brush,  U.  Qd. 


PBBPARSD  ONLT  BT  THE  SOLK  INVENTOR  AND  MAKER, 

W.  J.  FOULKES, 

OPERATIVE      ClIKMI  K  T,       1 '.  I  RTCKNHBAD. 

Sold  by  all  renpcctable  OhomlKtH  nnd  ratont  M«dioind 

Vender*  in  Town  and  Country. 

fVholesaU  from  all  //««  Patcnl  Medicine  IVarchouset  and  Druggists'  Sundrissmsn. 


ADVEETISEMENTS. 


From  the  Notltnrjham  *^  Daily  Guardian,"  April  22nfi,  1871. 
Mason's  Patent  Liquid  Measure.— We  have  lately  subjected  to  a  vaiiety  of  severe 
tests  a  most  useful  invention  by  Mr.  Isaac  Mason,  of  Farasfield,  for  measuring  paraffin, 
benzolene,  and  other  liquids.  The  apparatus  is  simple,  and  comparatively  Inexpensive  : 
It  is  ornamental  in  form,  most  easily  worked,  and  unerring  in  its  accuracy.  The  measure 
Is  correctly  described  as  saving  "  time,  and  preventing  waste  and  dirt,  as  there  is  no 
transfusion  of  the  liquid,  and  no  funnel  retpiired."  The  invention  is  highly  ingenious  in 
construction,  but  it  may  be  understood  at  a  glance,  while  it  can  scarcely  ever  get  out 
of  order.  The  scientific  press  has  spoken  of  it  in  terms  of  the  highest  praise,  while  Mr. 
Mason  has  received  numberless  testimonials  as  to  its  great  practical  utility.  We  can  con- 
Bclentiously  recommend  this  invention  as  calculated  to  supply  a  want  which  has  long 
been  felt  by  grocers,  chemists,  and  oil  dealers. 

BTo.  2. — A  Five  Gallon  Cistern,  and  Half-Gallon  Measure,  £1  16s.     No.  3. — A 
Three  Gallon  Cistern,  Tv(ro  Pint  Measure,  £1  8s.  Half-Gallon  Measure  only,  18s. 

Giiaravteed  to  Correctly  Measure  nine  different  measurements*,  from  a  quarter  pint. 
Testimonial  sent.    Isaac  Mason,   Sole   Manufacturer,  Farnsiield,  Nottinghamshire. 
Awarded  the  Prize  Medal,  Art  Exhibition,  Hull,  1870. 

ID  E  3Sr  TI  S  TR,ir. 

Observe  !  Mr.  STENT  (30  years'  experience),  continues  to  give  instruction 
in  Surgical  and  Mechanical  Dentistry,  combining  every  Modern  Improvement. 
He  also  supplies  Materials,  Teeth,  &c.,  at  a  very  Moderate  Charge  for  Cash. 
Work  done  for  the  Profession. 

STOPPINGS    OF    EVERY    KIND. 

2lA,    COVENTEY    STREET,    LONDON,    W. 

T\K.  C.  R.  COFFIN'S  AMEPJCAN  DENTIFRICE. 

Prepared  only  by  WILLIAM  DARLING,  Chemist,  Manchester.  May  be 
had  from  S.  Maw,  Son  &  Thompson  ;  F.  Neweeky  &  Sons  ;  Sanger  &  Sons  ; 
and  any  Wholesale  House  in  London. 

Price  2s.  per  box. 

INSTANTANEOUS    AND   LASTING    CUEE    FOB,  TOOTHACHE. 
BY   AN    ENTIRELY    NEW    PROCESS. 


MOHR'S 

TURKISH  GALVANO-MAGNETIC 

PURE      FLAKE 

SILVER    ANODYNE. 


This  Liquid   acts  by  the  aid  of  a  newly  invented  Galyano-Magnetic  In- 
strument. 

Price  10s.  6d.  per  dozen  bottles  (less  the  usual  discount),  including 

12  lustruments. 

Retailed  at  Is.  l^d.  per  Bottle  and  Instrument. 


Sold  l3y  all  Druggists'  Sundry  Houses,  and  Patent  Medicine 
Dealers. 

WHOLESALE   DEPOT,— 

48,  GKEAT  CHAELOTTE  STEEET,  LIVEEPOOL 
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MATTHEWS'S    , 

WAXED    PAPERS. 


For  covering  Cold  Cream,  Ointments, 
Plasters,  &c.,  wrapping  Jujubes, 
Scented  Soaps,  Violet  Powder,  Lin- 
seed Meal,  Horse  Balls,  and  other 
greasy,  perfumed,  or  adhesive  sub- 
stances, without  any  of  the  objec- 
tionable results  of  using  Tin  Foil,  and 

AT   HALF   THE   COST. 


Per  Box  of  50  Sq.  Feet. 

Per  Ream 

s. 

d. 

8.      d. 

White 

2 

0 

30    0 

Various  Tints 

2 

6 

32    6 

Pink      

2 

6 

36    0 

Blue       

2 

6 

32    e 

Green 

2 

6 

32    6 

Yellow 

2 

6 

32    6 

Golden 

2 

e 

34    0 

Black     

3 

0 

...        40    0 

PREPARED   BY 


EOUSE  &  Co.,  12,  Wigmore  Street,  London, 

And  Sold  by  all  Dealers  in  Sundries. 

^  2   T 
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J.  S,  BAWQOB,  Castle  Eate,  Nottingbm 


INVENTOK  and  Manufacturer  of  ELASTIC  SUR- 
GICAL STOCKINGS,  KNEE-CAPS,  LEG- 
GINGS, &c.,  the  most  efficient  means  of  supporting 
Varicose  Veins,  Weakness,  Sprains,  Dislocations, 
Rheumatism,  Weak  Ankles,  &c.  ELASTIC  ABDO- 
MINAL SUPPORTING  BELTS,  for  Weakness,  Pen- 
dulous Abdomen,  Umbilical  and  Inguinal  Hernia, 
Obesity,  Dropsy,  Ladies'  use  before  and  after  Ac- 
couchement, &c.  LADIES'  AND  GENTS'  CHEST- 
EXPANDING  BRACES.  TRUSSES,  SURGICAL 
AND  SUSPENSORY  BANDAGES. 

Greatest  attention  paid  to  Special  Orders,  which 
are  invariably  forwarded  per  return  of  post. 

LEECHES    AND     SPONGE. 


WILLIAM  YAELET,  Importer  and  Merchant, 

27,  CASTLE  STREET,  FALCON  SQUARE,  E.G.  (Near  the  Post  Office),  LONDON, 

Begs  to  offer  to  the  Trade  a  choice  variety  of  the  above. 

GOOSEY   &    ROGERS,    Chemists, 

STEPNEY,  E. 

Manufacturers  of  MARGINAL  PLASTERS  (AylieflTs), 

Acknowledged  the  Most  Elegant  in  the  Market.  Plasters  spread  to  any 
Formula,  Size,  or  Shape.  The  only  makers  of  Belladonna  Plasters  with 
Adhesive  Margin, 


IB  DB 


OIMTT^I^ESM-T 


Made  by  Steam  Power,  and  warranted  to  contain  Pure  Quicksilver. 
ALGETIC    PHYSIC    MASS,   an  elegant  Extractive  Preparation,  2s.  8cZ.  per  lb. 

Alterative  Mass     ...    Is.  Ad.  pw  lb.       Diuretic  ditto    ....    Is.  4d.  per  lb. 

Condition  ditto      ...    Is.  Ad.     „  Fever  Mass Is,  8d.     „ 

Cordial  Mass     .     .    .    .    Is.  Ad.    „  Tonic  ditto Is.  Ad.     „ 

Cougb  ditto      .     ,    .    .    Is,  8c?,    ,, 

The  above  Masses  are  compounded  according  to  the  most  approved  formulae,  keep  well, 
and  are  always  uniform  in  consistency. 

Sole  Manufacturers  of  "  The  London  VEGETO-ARSENiCAii  Fluid,"  for  destroying 
Parasites  infesting  Sheep  and  all  other  Animals,  as  perfected  by  Professor  Tuson,  of 
the  Royal  Veterinary  College. 

BURGESS,     ^WILLO^WS     &     WILLOW^S, 

Wholesale  Druggists  and  Manufacturing  Chemists  by  Special  Appointment 

TO  the  Royal  Veterinary  College, 

101,      HIGH      HOLBORN,      LONDON,      W.  C, 


J.    H 

sh:ee:p 


THOMAS  &   SON'S 

OnSTTDVCElsTT. 


MADE   BY   STEAM   POWER. 

And  composed  of  "  Pure  Silver  and  Laed,"  is  the  only  Preparation  for  the 
perfect  cure  of  the  Scab.  Sold  in  Tins  of  14,  28,  56,  and  112  lbs,  and  upwards. 
Small  bills  and  posters  supplied  to  the  Trade,  if  required.  For  further  par- 
ticulars, apply  to 

J.    H.    THOMAS     &:     SON, 

raftolegale  Cfiemfsts  anti  ^otia^mater  Planufacturers, 
BOSTON, 

Established  1824. 
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MOOR'S 

MEDICAL    PLASTER    MANUFACTORY. 

ESTABLISHED  MORE  THAN  56  YEARS. 
REMOVED     TO    MORE    COMMODIOUS    PREMISES, 

AT    THE 

SALTISFORD,    WARWICK. 

ME.  MOOR  gratefully  thanks  his  friends 
for  their  kind  support  since  he  has 
resumed  business  at  the  above  address,  and 
begs  to  say  he  can  now  supply  his  well  known 
plasters  promptly  and  in  any  quantity. 

Caution. — Order  Moor's  Plasters,  and  Ob- 
serve his  best  makes  are  in  wrappers  bearing 
the  signatures, 


London  Agents :  Messrs.  NEWBERY  &  SONS,  37,  Newgate  St. 

YOUNG'S  IMPROVED 

kicatei  B'te  Felt  Corn  ani  fiunion  Plaslers 

Have  establlslied  for  thcmsolvos  a  world-wide  reputation.  They  are  acknowledffod  to 
be  the  bcpt  in  the  market.  They  are  the  best  ever  invented  for  giving  immediate  ease, 
and  rcmovlnp  tiioKe  painful  excrescences. 

OV»«>rvo  the  Trade  Murk,  H.Y,  without  which  none  are  genuine.    Be  sure  and  ask  for 
YOUNCrS.  

Drafts  and  Post-Office  Orders  payable  to 

H.  YOUNG,  16,  Carthusian  St.,  Aldersgate  St.,  London,  E.G. 


Bt  careful  that  Young''»  are  supplied  when  ordered. 

LIEUT.  JAMES  S  -BLISTER, 

CAUTION. 

The  onlv  Roniilno  BTJSTKR  0INT.\1KNT  Is  that  for  which  the  MoBsn*.  Barclat  8i 
80N8,  ft.'..  FarrlnKdon  8tncf,  London,  and  M<«HrK.  Kai.mks  i-  Co.,  Kdlnhurgh.  have  been 
Affcntu  for  unwarlH  of  tlilriy-clKlu  years,  unci  iM'nrrt  the  Sigualuros  of  the  i'ropriulom, 
••  R.  a.  JAMK8  .t  J.  JAMKS.''^  on  the  t«.|»  lalM!l  of  every  pot. 

Thia  BLISTEU  Is  now  and  haa  been  ninnufacturod  and  Mipplled  to  the  abovo  flmm  bv 
mo,  II.  S.  Jambs,  only,  for  upwards  of  the  last  twenty-live  ycar^i.  {Itetcare  of  tpuriotu 
imiouionii.) 

Agent*  njccntly  appointed  :— Mwwrs.  Sotton  k  Co.,  Bow  Churchyard  ;  W.  EDWARDS, 
38,  Old  ChnnKo;  Nrwiirky  k  Honh,  4'(.  8t.  Paul'n  Churchyanl  ;  Hanobh  it  Soira, 
160.  Oxford  Htn'ot  ;  KRatino  fcCo..  7»,  8'.  raulu  Chun^liyard  ;  and  K.  CI.KAVHR.  ««, 
Oxford  Street.  I/)ndon  ;  ti<)ii.K\v  Si  IIotd.  Bride  StnH-t,  Diihlln  ;  and  by  all  Chenili«ts. 

Ttio"Tiuii8"  and  thu  •' Vviiuc"  arc  imrtlrularly  eaiilloued  agalnut  a  Npiiiious 
UnltAtioD  of  this  Blihtkh,  aad  sliuuld  see  tuai  tUo  two  uamcs  uf  tho  rroitrlutors  oru  oa 
the  top  label  of  every  iwt. 
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FLUID  Extract  of  PALMA  CHRISTI,  for  Promoting  the  Flow 
of  Breast  Milk. 
"  I  liave  given  this  Preparation  in  a  variety  of  casest  and  with 
marlted  success,— tho  flow  of  Breast  Milk  has  considerably  In- 
creased."—Du.  ROUTH. 

See  Lancet  and  Medical  Times  of  December  24th,  and  British 
Medical  Journal  of  December  7tli. 

Sold  Retail  in  G  oz.  bottles,  of-,  or  dovUe,  C/6. 

Handbills,  with  Testimonials  and  Show-cards,  free. 

May  1)6  obtained  thronrih  any   WJiulesale  Druggist  and  Patent 

Medicine  Warelio7isp,.  or  Direct  from 

THOMAS  GREENISH,  20,  New  Street,  Dorset  Square. 


PURE  ESS.  LEMON  AND  BERGAMOT. 
DO.  FRENCH  POMADES  AND  OILS. 
DO.  ROSE  AND  ORANGE  FLOAA^ER  ^WATERS. 
DO.  OTTO  ROSES  (VIRGIN). 

DO.  OILS,  NEROLI,  ROSEGERANIUM,  YLANG  YLANG, 
SANDAL^WOOD,  TEC. 

The  Trade  are  respectfully  informed,  that  of  the  above  articles  (which  we 
use  largely  in  our  own  manufactures),  we  keep  and  sell  none  but  a  "  pure 
quality,'''  and  shall  be  happy  at  any  time  to  quote  prices  or  submit  samples, 
believing  that  the  same  will  compare  favourably  with  those  of  other  houses. 


R.  LOW,  SOl^  &  HAYDON,  148,  Strand,  London. 

GreensilFs  Far-Fained  Mona  Bouquet, 

THE  ORIGINAL  AND  ONLY  GENUINE. 
Teade  Price — 9s.,  15s.,  and  30s.  per  dozen. 

The  favourable  reception  and  increasing  popularity  of  this  exquisite  Perfume  is  a  proof 
of  its  excellent  quality. 

T.  S.  GEEENSILL,  78,  Strand  Street,  Douglas,  Isle  of  Man, 
bond-fide  Proprietor. 
AGENTS.— IjO-NDOfi :  J.  Sanger  &  Son  ;  S.  Maw,  Son  &  Thompson  ;  Wm.  Edwards  ; 
F.  Newbery  &  Sons  ;  Wm.  Mather  ;  Barclay  &  Sons  ;  Whitaker  &  Grossmith.  Liver- 
pool :  Evans,  Sons  &  Co.;  Clay,  Dod  &  Case;  R,  vSumner  &  Co.  ;  Raimes  &  Co.  Man- 
CHESTEii :  J.  Woolley ;  Lynch  &  Bateman.  Edinburgh  :  Duncan  &  Flockhart ;  Sang  & 
Barker.  Dublin  :  M'Master,  Hodgson  &  Co.  York  :  Sutcliffe  &  Headley ;  Clark, 
Bleasdale  &  Co.     Thirsk  :  Wm.  Foggitt.    Bristol  :  Pearce  &  Co.    Leeds  :  Goodall, 


Backhouse  &  Co. 


Trade  Mark— TOWER  OF  REFUGE. 


limmrfs  Christmas  ^Gbtltm. 


Christmas  Sachets,  from  6d. 

Christinas  Cards,  from  is.  per  doz. 

Perfume  Boxes,  Baskets,  Hampers,  Figures,  etc., 

from  6d. 
Novel  and  Elegant  Ornaments  for  Christmas  Trees, 

from  2s.  per  doz. 
Fancv  Crackers  for  Balls  and  Parties:  Rosewater  28., 

cSme,  3s    6d.,  Oracular,  Ss.  6d.,  Floral,  5s.  6d., 

Lottery,  4s.  per  doz. 
Rimmel's  Perfumed  Illuminated  Almanac  (Heroines 

of  French  Poets).    Gd.,  by  post  for  7  stamps. 
Wholesale  Lists  on  application  to  96,  Strand.    The  usual 

allowance  to  the  Trade. 
EUGENE  RIMMEL,  Perfumer  to  H.R.H.  the  Princess 

of  Wales,  96,  Strand  ;  128,  Regent  Street;  24,  Cornlnll, 
London. 
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a^stablisj^Eti  1800. 

FINE    PERFUMED    SOAPS 


JOHN  RICHARDSON  &  CO. 

Are  the  sole  Inventors  of  the  only  Genuine  Toilet  Soaps;  viz.,  OATMEAL  and 
HONEY;  PURE  GLYCERINE,  scented  and  unscented ;  their  highly  scented 
CAMPHOR  and  HONEY  SOAP,  so  much  approved  of;  the  celebrated  GLY- 
CERINE and  HONEY  SOAP,  a  combination  of  pure  Honey  and  Glycerine. 
All  of  the  above  Soaps  are  sold  by  the  cwt.,  cut  and  stamped  in  Tablets  and 
Squares.  J.  R.  &  Co.  particularly  recommend  the  above  as  being  articles  as 
named,  and  prepared  on  chemical  principles.  Imitations  of  our  preparations 
are  prevalent. 

J.  R.  &  Co.'s  Brown  Windsor,  Honey,  Glycerine,  Rose,  Almond,  "White 
Windsor,  and  other  Toilet  Soaps,  are  guaranteed  pure  Tallow  Soaps,  not  the 
adulterated  compounds  sold  at  a  cheap  rate,  the  base  of  which  is  Cocoa  Nut 
Oil, — an  article  never  used  by  J.  R,  &  Co. 

JOHN  RICHARDSON  &  Co.'s  Concentrated  Flower  Essences  are  unequalled 
in  strength  and  perfume.  Every  known  perfume  in  above  can  be  procured  from 
their  Laboratory,  their  No.  24  Pomades,  Cassie,  Tuberose,  Jonquil,  Vanilla, 
Fleur  d'Orange,  Rose,  Millifleur,  Yiolette  and  Jasmin. 

Laboratory  for  Flower  Perfumes,  and  Manufactory  for  Soaps  and  Pomades,  1 
and  2,  New  Street,  Bishopsoate  Street.  Manufactory  and  Warehouse  for 
every  article  of  the  Toilet,  30,  Bishopsgatb  Street  Without,  LONDON,  E.C. 


Sole  Inventors  of  the  only  Genuine  Glycerine  and  Almond  Soap. 

PRICE    LISTS    ON    APPIiICATION. 


WHITAKER  &   GROSSMITH'S 

PURE  WHITE  GLYCERINE  SOAP. 

Richly  x>3rfained,  and  possessing  the  Emollient  and  Cosmetic  properties 
of  Glycerine  for  the  Skin  and  Complexion. 

Is.  6d.  Boxes  of  Three  Tablets.    12s.  per  Dozen  Soxes. 

NoTi. — The  extraordinary  merit  and  consequent  unprecedented  demand  for 
Whitakeh  &  Grosbmith's  Pure  White  Glycerink  Soap,  has  caused  numerous 
unprincipled  imitations  of  their  new  style  of  Box  and  Labels.  To  save  dis- 
appointment, purchasers  should  carefully  observe  the  name  of  the  Sole  Pro- 
prietors, WBrrAKBB  &  Gbobsmith,  Perfumers,  London. 


W.  St  Q.  also  beg  to  solioit  notice  of  their  other'**  Specialities,"  comprising: 
— Obmtflkub,  Jogkbt  Club,  Ebal  Old  Musk,  Samduinoham,  Semi-cut  Bars, 
New  Oval  and  Assorted  Soap  Tablets,  CENTrLEua  Pomade  and  Oil,  Olbikb, 
Bbilliamtimb,  Canthabidinb,  and  Lime  Creams,  &o.  Centflbur,  Pearl  ob 
Pbbbumbs,  and  other  Bouquets,  Anglo-Coloonb,  Lavender  Water,  Sic,  with 
Patent  Sprinkling  Caps.  All  of  acknowledged  merit,  and  put  op  in  attractive 
forms,  which  command  a  ready  and  increasing  sale. 

pample  Orders,  Price  Lists,  and  Termi  of  the  Manofiaotareri,  120,  Fore 
Street,  City,  London,  E.G. 
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RECOMMENDED    BY    TH  EFACULTY. 

THOMAS'S    SODA-AVATEB. 
THOMAS'S  POTASS  "WATER. 
THOMAS'S  LEMONADE. 

LITHIA  "WATER,  prepared  under  the  direction  of  Dr.  Garrod. 
GERMAN  SELTZER  "WATER.    VICHY  "WATER.     SOLU.  MAG- 
NES.  BICARB  (15  grs.  in  fluid  ounce). 
Each  bottle  of  the  Alkali  Water  is  protected  by  a  label  over  the  cork,  with  his 
signature,  and  all  the  corks  are  branded,  "  Thomas,  Boston." 

Sold  by  all  respectable  Chemists,  Confectioners,  and  Hotels. 

Manufactory— BOSTON. 

Carriage  paid  on  Twelve  Dozen. 

T.  &  F.  J.  TAYLOR, 

{Established  upwards  of  Thirty  Years.) 

Conll^  §ms]^^s,  pair  ^msl^^s,  "^t,, 

OP   EVEBT   KIND   AND    QUALITT. 

41,   LISLE   STREET,   LEICESTER  SQUARE,  LONDON, 

And  Nimmer  Mills,  Somersetshire. 


PRICE  LISTS  FORWARDED  ON  RECEIPT  OF  BUSDiTESS  CARD. 
GEORGE    SALTER'S    CENTRAL    BRUSH    WAREHOUSE, 

29,  RED  LION  SQUARE,  HOLBORN,  W.C.,  LONDON.     Established  1830, 
Haik,   Tooth,   and  Nail   Brushes,   Combs,   etc.      Proprietary  Articles. 
Special!  Mahogany  Tooth  Brush  Case — Bent  Plate  Glass,  Three  Glass  Shelves 
and  One  Tray,  17  in.  X  12  in.  X  14  in.,  36s.      Best  Tooth  Brushes,  72s. 
per  gross. 

10  per  Cent.  Discount  prompt  Cash. 

KENT'S    BRUSHES. 

Notwithstanding  the  great  rise  in  the  price  of  bristles,  the  quality  of  the 
Brushes  made  by  G.  B.  Kent  &  Co.  remains  the  same.  The  advance  in  cost  is 
carefully  calculated,  and  such  advance  only  is  made  as  is  necessary  to  maintain 
the  standard  quality. 

Improved  Steam  Machinery  is  used  to  reduce  the  cost  of  labour,  and  no 
adulteration,  or  alteration  in  quality  or  size  is  permitted. 

The  Trade  throughout  the  world  may  obtain,  on  application — 

@.  23.  %mi  ^  Co.'s  Jlllustratetf  €:ataIosxie  of  Brushes. 

wholesale  only. 
11,  GEEAT  MARLBOEOUGH  STEEET,  LONDON,  W.    Established,  1777. 
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nsroTiCE   TO    the   tt^j^jd-bi. 

DINNEFORD  &  CO.  (the  Original  Patentees) 

Beg  to  announce  that  they  have  resumed  the  Manufacture,  on  their  own 
Premises,  and  with  Improved  Machinery,  of 

Horse-Hair  Friction  Gloves,  Belts,  Bath  Brushes,  Oxford  and 
Cambridge  Pads,  &c.,  &c.. 

In  white,  grey,  and  black  hair,  of  various  degrees  of  hardness,  to  stiit  the  most 

delicate  without  risk  of  injury  to  the  skin. 

W-HOLESALE      PRICE      LIST. 


T^ 


■^ 


u.. 


LADY'S  AND  GENT'S  FLESH  PRINCE    OF   "WALES    BATH 

GLOVE  (in  Pairs).  GLOVE,      . 

Nos.  1  and  2  sizes,  38s. ;  No.  3,  40s.  per  doz.       For  wet  or  dry  use.    18s.  per  doz.  Retail, 
pairs.    Retail,  f>s.  2s.  6d.  each. 

HORSE  GLOVE  BRUSH.    42s.  per  doz.    Retail,  6s.  each. 


CLARENDON  FLESH  RUBBER.  ARMY   BATH    PAD. 

Hair  on  both  sides.     One  surface  is  soft,  the       For  wet  or  dry  use.    Hair  on  both  sides.    A 

other  hard  ;  either  may  be  used  for  friction.        Luxury  for  the  Bath.    12s.  per  doz.    Retail, 

24s.  per  doz.    Retail,  3.s.  i\d.  each.  2s.  each. 

OXFORD    V7ASHING    PAD. 

Forcleanlng  and  softening  the  hands,  and  for  the  bath.  Inldoz,  boxes;  Ss.  per  doz.  Retail,  Is.  each. 

ALEXANDRA  BATH 
BRUSH. 


Hair  on  both  sidcjf,  on  a  long 
handle.    20s.  per  doz.    Retail, 

2s.  6<Z.  each.  ^^ 

CAMBRIDGE     PAD. 
;  Hair  on  both  sides :  for  softening  the  hands  and  for  the  Bath.   10s.  per  doz.    Retail,  Is.  Cd.  each. 


THB    DEMIDOPF. 
4S*.  per  dos.    Retail,  69.  each. 


BXCELSIOR  BATH  BRUSH. 

Hair  on  one  side,  fine  sponge  on  the  otbor,  well  set  on  n  handle.    Answers  the  double  purpose 

of  a  sponge  and  Ht'sh  brush.    42fl.  per  dor.    Retail,  t».  each. 

FLB8H  STRAP  OB  BELT,  AND  BATH  STRAP. 
40s.perdOE.    Beuii.fis.  each.    Lauiu'  quality,  light  hair  and  soft  pile.    Ukmtb' quality, 
black  or  groj,  and  pile  of  rarlous  degrees  of  hardness. 

172,    NEW    BOND    STREET,    LONDON,    W. 

MANUFACTORY:  FOLEY  WORKS,  OGLE  STREET,  MARYLEBONE. 
Wholesale  Agents :  MAW,  SON  &  THOMPSON,  U  &  12,  AlderHftte  Street,  E.G. 
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SODA-WATER  MANUFACTORY, 

ESTABLISHED  1836. 


SODA-WATER, 
LEMONADE, 


SELTZEE-WATEE, 
POTASH-WATEE. 


ETC.,    ETC. 


MANUFACTUKED    BY 


J.    BINGLEY    (late    Greville   &    Co.), 

PHARMACEUTICAL  CHEMIST, 

n^  o  i^  T  h:  ./^  nyc  :f>  T  o  int  , 


Carriage  Paid  quantities  of  Six  Dozen  and  upwards. 

From  the  increasing  sale  of  these  Waters  the  Manufacturer  is 
induced  to  bring  them  more  prominently  before  the  public.  He 
would  be  pleased  to  send  a  Sample  Case,  containing  an  assort- 
ment, gratis  and  carriage  paid,  to  any  respectable  Chemist,  on 
receipt  of  Business  Card. 


GOOD    BUTTER    IN    HALF   AN   HOUR. 

AUTION.  — H.     GOODALL,    DERBY,   is   the    original    Inventor   and 


c 


Manufacturer  of  the 


CELEBRATED    BUTTER   POWDER, 

FoT  separating  all  impurities  from  the  cream,  and  saving  labour  in  churning. 

\  Invented  1841. 

\   Prepared  and  Sold  by  the  original  Inventor,  H.  GOODALL,  Derby. 
Wholesale  by  the  London  and  Liverpool  Houses,  in  packets  at  dd.,  6d.,  Is., 
2s.  6d.,  and  5s.  each. 


GOODALL'S   PATENT   GRINDING  MACHINES. 

With  13-inch  Wedgwood  Mortar,  £7  each. 

THE  WREXHAM  SAUCE  has  now  attained  for  itself  such  a  name  as  to  have  super- 
seded many  older  and  better  known  Sauces,  as  the  following  Testimonials  (taken 
from  numerous  others)  will  show  : — 

From  A.  D.  WHITE,  Esq.,  M.D.,M.R.C.P.,M.R.C.S.,  F.B.G.8.,  Superintendent  in  Her 
Majesty's  Emigration  Service. 
"  Edisbury's  Wrexham  Sauce  I  found  to  be  both  pleasant  to  the  palate  and  beneficial  to 
digestion.    It  is  peculiaiiy  adapted  for  Sea  use,  inasmuch  as  it  is  a  Capital  Soup  Sauce ;  a 
Teaspoonful  of  it  is  the  greatest  improvement  to  Pea  Soup  that  can  be  imagined." 
From  Mr.  WARD,  Bedford  Hotel,  Covent  Garden,  London. 
"  Amongst  the  Patrons  to  my  Hotel  are  several  eminent  Literary  and  Professional  men, 
and  with  them  the  unqualified  opinion  is,  that  the  '  Wrexliam  Sauce '  possesses  merits 
which  no  other  Sauces  do." 

From  Messrs.  PAUL  BEDFORD  and  J.  L.  TOOLE,  Tlieatre Royal, New  Adelphi, London. 
"  We  dined  at  the  Star  and  Garter  Hotel,  Richmond,  when  your  Wrexham  Sauce  was 
introduced,  and  a  more  delicious  mixture  we  never  tasted." 

LONDOX  AGENTS— Barclay  &  Son,  Farriugdon  Street;  Davy,  Yates  &  Co.,  New  Park  Street,  Southwark. 
LIVERPOOL— Evaus,  Sons  &  Co.,  Hanover  Street;  Clay,  Dodd  &  Case,  St.  Ann  Street;  Siunner  &  Co., 
COVENTEY— Wyley  &  Brown.     CHESTER- Grindley  &  Son. 

It  IS  Retailed  in  1«.  and  2«.  Bottles  at  8«.  and  1.5*.  per  doz..  Show  Cards  and  Handbills  of  Testimomals  included, 
and  may  be  had  from  any  of  the  above-named  Agents,  or  direct  from  the  Proprietor. 

J.  F.  BDISBURY,  CHEMIST,  3,  HIGH  Stkeet,  WREXHAM. 


ADVERTISEMENTS.  697 


T  R,  .A.  ID  E        :N-  O  T  I  O  B 


THE   CELEBRATED 

YORKSHIRE    RELISH, 

h  Eest,  Clieapsst,  and  Host  Cdicious  hm  in  ih  World. 

100,000  Bottles  Sold  MontMy. 

6d.  Bottles  as  large  as  most  others  Sold  at  Is. 

It  is  well  worthy  the  attention  of  Shippers  and  others,  as  it  bears  a  good 
profit,  sells  readily,  gives  satisfaction,  improves  with  age,  and  keeps   good 

in  any  climate. 

Betail,  6d.,  Is.,  and  2s.  Bottles.     "WTiolesale,  4s.  6d.,  9s.,  18s.  per  doz. 

Subject  to  Discount  when  quantity  is  taken. 


Sole  Manufacturers,  GOODALL,  BACKHOUSE  &  CO.,  LEEDS. 

^nrbcnors  to  iht  Contractor  of  tijc  ^oitbon  ^ntcrnationitl  exhibition,  1871. 

Price  Lists  of  Druggists\  Grocers',  and  Italian  Warehousemen's  Sundries  to 
be  had  on  application. 

NOT  THE  CHEAPEST,  BUT  THE  BEST 

EXTRACT  OF  MEAT 

IS  THAT  PREPARED  BY  STEAM  FROM 

PRIME    ENGLISH   BEEP. 


This  Extract  is  steadily  preferred  to  all  Foreign  Extracts,  for  its 
superior  qualities  and  delicacy  of  flavour. 

Trade, 
Jars  containing —  Retail.        per  dozen. 

1^  oz.  (equal  to  Three  Pounds  of  Fresh  Beef)      3/-  27/- 

3  oz.    (equal  to  Six  Pounds  „        „    )     5/6  60/- 

6  oz.    (equal  to  Twelve  Pounds       „        „    )   10/6  100/- 

If  jyrcferrcd,  ca/n  he  had  wWwut  the  Makers*  names, 

PBEPABKD  BT 

13.   BRIGGATE   STREET.  LEEDS. 

Sold  Wholesnio  bj  the  Makers;  by  W.  Edwabpb,  88,  Old  Cbaoge;  Darolat 
k  Sons,  Farringdon  Street;  Nxwbeiit  Sc  Sons,  Newgate  Street;  and  J. 
Banoeb  Sc  Sons,  160,  Oxford  Street,  London ;  Tbompbom  Sc  Oappxb,  Liverpooi ; 
U.  B.  Bbjldt,  Mewoastle-on-Tyne. 
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HAYWARO  TYLER  £CO.'S  , 

mk-mil  ECHINES, 

These  Soda-Water  Machines  are 
superior  to  any  others  manufactured 
in  workmanship,  power,  and  simpli- 
city. They  are  packed  for  expoita- 
tion  without  taking  to  pieces. 

Powerful  and  Ornamental  Steam- 
Engines  and  all  kinds  of  Soda-Water 
Machinery  made  to  order.  A  large 
Stock  kept  of  MARBLE  SODA-WA- 
TER FOUNTAINS,  Complete  with 
Electro-Silvered  Cocks,  Copper  Cy- 
linders, &c. 

BOTTLING  WIRE,  CORKS,  ACIDS, 

WHITING,  SYRUPS  OF  ALL  KINDS,  &C., 

TO  ORDER. 

Diagrams  and  Prices  sent  post  free 
on  application  at  the  Manufactory, 
84  &  85,  UPPER  WHITECROSS  ST., 
LONDON,  E.C. 

H.  T.  &  Co.  are  the  Original 
Makers  of  the  Continuous  Process 
Machines  in  the  form  now  univer- 
sally adopted  in  the  trade,  and  the 
Patentees  of  the  Beam  Action  Ma- 
chines. 


COMPOUND    HYDRAULIC    PRESS, 

Suited  to  Small  Laboratories, 
FOE   EXTEACTING   TINCTUEES,    &c. 

DESGOFFE'S  PATENT. 

Hayward  Tyler  &  Co., 

Sole  Licencees  for  Great 
Britain. 


The  superiority  of  the  hydraulic 
press  over  all  other  means  of  extract- 
ing tinctures  is  acknowledged.  Phar- 
maceutists will  find  this  form  of 
press  to  be  compact,  powerful,  and 
economical  in  the  highest  degree.— 
Vide  Pharmaceutical  Journal,  Oct. 
7th,  1871,  page  284  and  elsewher  . 


84  &  85,  UPPER  WHITECROSS  STREET,  LONDON,  E.C. 
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BURROW'S 

PATENT    RACKS, 

FOR  THE  SAFE  STORAGE  OF 

SELTZER,  SODA,  &  ALL  AERATED  WATERS. 


All 

Breakage 

prevented, 

and  the 

Waters  kept 

in  perfect 

condition  in 

the  smallest 

possible 

space. 


Rack  for  12  doz.  Bottles.     Size,  33  by  33  by  12  inches. 

STOCK  RACKS,  to  hold  Two,  Three,  Four,  and  Six  gross,  at  £1 
per  gross,  less  25  per  cent. 

SMALL  RACKS,  for  Counter  and  Shop  Floors,  and  for  Retail 

Sale. 

For  6  dozen  Bottles 20«. 

m12     „  80«. 

Lest  25  per  cent. 


For  2  dozen  Bottles  ...     . 

..          98. 

M    8      „           „       ...     . 

..     12«. 

»»   4      >>          »»       ••• 

..     15t. 

w. 


WnOLKSALE  OF  THE  PATENTEES, 

&  J.    BURROW,   MALVERN; 

And  of  S.  MAW,  SON  &  THOMPSON  W.  MATlIElt, 
And  Dntggistt'  Sundrymrn  generally. 

Manufacturers  of  the  OBLLULAB  "  SAFETY  "  IBON  WIMB  BINS, 
with  leparate  rest  for  each  Bottle. 
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TRADE 


►*f&ope/iii 


MARK. 


HOOPER'S 

BRIGHTON  SELTZER 

Per    2/0    ^^^' 
SIX    DOZEN    CARRIAGE    FREE. 


TRADE    LIST. 

8.       d. 

BRIGHTON  SELTZER    . .     . .     half-pints  2  6  per  dozen 

„                   „            ....     pints          3  6  „ 

„                   „            ....     quarts        46  „ 

BRIGHTON  VICHY        . .     . .     half-pints  2  6  „ 

»                  » Pi^ts          3  6  „ 

„                   „ quarts        4  6  „ 

PURE  POTASH       2  6 

„     SODA 2  0  „ 

LEMONADE      2  6  „ 

LITHIA  (5  grs.  each  bottle) 4  0  „ 

MixedOrders  under  1  gross,  to  be  Carriage  Paid,  must  include  6  doz.,  of  one  kind. 

GERMAN    SELTZER    WATER. 

Obiginal  Hamper,  containing  60  quarts     £1  10    0")  10  per  cent 

„  „  60  pints 10    0)        cash. 

No  Charge  for  Packages  in  taking  Original  Hampers. 
Per  dozen  quarts,  Qs.      Per  dozen  pints,  4s. 

HOOPER, 

Manufacturer   and  Importer  of  Mineral  Waters, 
7,  PALL  MALL  EAST,  LONDON.    LABORATORY,  MITCHAM. 
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PARIS  EXHIBITION,  1867,  TWO  GOLD  MEDALS. 

FOR      BEST      QUALITY,      AND      AS      FOUNDEBS      OF      A      NEW      INDUSTRY. 

HAVRE  EXHIBITION,  1868,  THE  GOLD  MEDAL. 
AMSTERDAM  EXHIBITION,  1869,  GRAND  DIPLOMA  OF  HONOUR, 

BEING   THE   FiRST   PrIZE,   AND    SUPERIOR  TO   THE    GOLD   MeDAL. 


LIEBIB  COMPANY'S  EXTRACT 


9 
Manufactured  by  Liebig's  Extract  of  Meat  Company,  Limited^ 

43,  Mark  Lane,  London, 

AT  THEIR  MANUFACTORIES  IN  SOUTH  AMERICA. 


This  extract  is  supplied  to  the  British,  French,  Prussian,  Russian,  Dutch, 
Italian,  and  other  Governments,  in  preference  to  all  other  Extracts. 

ANALYSED  AND  CERTIFIED  GENUINE  BY  BARON  LIEBIG, 

One  Pound  of  this  Extract  contains  the  soluble  parts  of  341b3.  of  Fine  Beef, 
free  from  fat  and  gelatine,  corresponding  with  about  451bs.  of  English  butchers* 
meat,  inclusive  of  the  usual  quantity  of  fat  and  bones. 

It  is  not  only  used  for  medical,  but  much  more  extensively  for  household  pur- 
poses, and  is  the  cheapest  and  finest  flavoured  stock  for  soups,  entrees,  sauoes, 
etc.,  at  the  present  retail  price  of  lis.  per  lb.  Extract,  a  pint  of  delicious  beef 
tea  costs  two-pence  farthing,  whilst  made  from  fresh  meat  it  would  cost  about 
one  shilling.  ' 

CAUTION  ! 

This  is  the  ORIGINAL  EXTRACT,  manufactured  under  Baron  Liebig,  the 
Inventor's,  control  and  guarantee ;  every  GENUINE  Jar  bears  HIS  SIGNA- 
TURE thus,  and  THAT  of  his  DELEGATE,  Professor  Max  von  Pettenkofer. 


f^^^u^ 


The  name  of  ^'Liebig's  Extract  of  Meat,''  being  applied,  contrary  to  Baron 
Liebig't  expressed  will,  and  without  his  guarantee  of  genuineness,  to  all  sorts  of 
Extracts  of  Meat^  the  Public  are  cautioned  not  to  allow  the  substitution  of  an  if 
other  sort  for  this  Compani/s  genuine  article,  which  stiould  distinctly  be  asked 
for  by  the  name  of 

LIEBIG   COMPANY'S  EXTRACT. 

Require  BARON  LIEBIG'8  SIGNATURE  upon  every  jar. 


Bold  by   all  Ohamists,   Qrooert,   Italian   Warehouiemen,   Provision 
M«rohanti,  and  Sliip  Ohandleri. 
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XMiFOTlT.A.'NT'     TO     OHESMIISTS. 


W.    H.    ATKINSON'S 

CHAMPION  PLATE  POLISH, 

For  Cleaning  and  Polishing  all   kinds  of  Silver, 

Plated  Goods,  Kitchen  Utensils,  Plate 

Glass  "Window^s,  &c. 


Every  Chemist  should  keep  in  Stock  the  "  Champion  Plate 
Polish,"  as  it  is  daily  increasing  in  demand  amongst  the  No- 
bility, G-entry,  and  G-eneral  Public,  who  like  to  see  their  Plate, 
&c.,  look  clean  and  bright  with  the  least  possible  cost  and  labour. 


INVALUABLE 

FOR 
SAVING  TIME 

AND 
LABOUR. 

ONE  TRIAL 

WILL 
INSURE 

ITS 
CONSTANT 

USE. 


UNRIVALLED 

FOR 
BRILLIANCY 

AND 
DURABILITY. 

GUARANTEED 
FREE  FROM 

MERCURY  OR 

ANY  OTHER 

NOXIOUS 

INGREDIENT. 


This  article  is  done  up  in  boxes  of  diiFerent  colours,  and  sold 
to  the  public  at  Sixpence  each. 


Most  liberal  terms   allowed  by  the   Wholesale   Houses : — 
Messrs.  Maw,  Son  &  Thompson :    Barclay  &  Sons ;  Sutton  & 
Co.  ;  E.'  Edwards ;    G-.   B.  Kent  &  Co. ;    E.  Millard  &  Sons 
Dixon,  Bean  &  Co.  j  Lynch  &  Co. ;  W.  Mather,  &c. 
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